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Hygiene. 
BY ALFRED CARPENTER, M.D., M.R.C.P. (LOND.), 
Chairman of the Council of the Sanitary Institute. 


FOOD—( Continued). 


KEEPING the foregoing facts in mind, we get a basis 
for classification. The value of a food depends upon 
the quantity of those elements which are most easily 
utilised. Nitrogenous food is distinguished from all 
others by a portion of the nitrogen passing away in 
the urine as urea. It is probable that urea is the por- 
tion of the albuminous principle which is incapable of 
utilisation. Its chemical formula is C,H,N,O». 
It is easily resolved into carbonate of ammonia “and 
water. When urea is separated from the remaining 
constituents of albumen, there is a surplus of C and H, 
which represents the latent force of a given nitro- 
genised food. It is found by experiment that 100 parts 
of albumen require 150 parts of oxygen to enable it to 
be properly oxidised. Dr. Pavy (in his ‘Food and 
Dietetics ’) gives a useful table as to the comparative 
value of certain representatives in the group. 
Assuming that 100 parts of albumen require t50 
of oxygen for perfect oxidation, he shows that grape 
sugar only requires 106, starch 120; but that fat 
demands 293. Albumen is therefore about half-way 
between sugar and fat, and it is in these proportions 
that each is capable of developing heat when properly 
digested by the human body. The chief duty of 
nitrogenous food is to repair tissue. It assists the 
digestion of hydro-carbons and carbo-hydrates. The 
labour value of such a food is thought to be by some 
the amount of nitrogen contained in it. It tends also 
to produce fierceness and savage habits ; a diet limited 
to hydro-carbons makes people, as well as animals, 
comparatively mild and tractable. This, as regards 
the latter, is well exemplified in the case of bears. 
The vegetable-feeders are easily tamed, but no one 
can tame the Polar bear, which feeds exclusively on 
flesh. It is found by experience that animal-feeders 
among men are best able to do that muscular work 
which requires the continuous exercise of great 
strength. The power is, however, intimately asso- 
ciated with the quantity of carbonic acid expelled 
from the lungs, and not the quantity of urea excreted 
by the kidneys. But this latter is associated with the 

















Work can be done 


quantity of nitrogen i in ‘the food. 
for some time without nitrogenous food, but it cannot 
be done for long if carbon be withheld. 

Fats, or Hydro-carbons,—Fats are more powerful 
heat-producing agents than the carbo-hydrates, such 


as sugar. An average fat contains: Carbon, 79 ; hy- 
drogen, 11 ; oxygen, ro parts—in 100. Thechemical 
formula has been given as C,,H,,0. The oxygen is 
not sufficient to satisfy the hydrogen. Ten grains of fat 
are sufficient when properly burnt to raise 23°32 lbs. of 
water 1 degree F., which equals 18,003 pounds of water 
raised one foot high. This brings it into comparison 
with Joule’s foot-pound. Mr. Joule found that the 
amount of energy under the form of heat which raised 
water 1 degree when put into the form of force raised 
772 lbs. 1 foot high. The dynamic equivalent of 
a thermal unit is said to be 772 foot-pounds, 

It is found by experience that fat food is preferred 
in cold countries. There are three fat compounds— 
stearine, margarine, and oleine. Stearine is the most 
solid fat ; it melts at about 145° F. ; it is never found 
in vegetables. Oleine is always fluid at ordinary tem- 
peratures, and occurs in both animals and vegetables. 
Margarine is intermediate between the two, and found 
in both kingdoms. Fat assists digestion, assimilation, 
and nutrition, and it also performs some highly- 
important functions in the production of nerve force, 
for it exists in large quantity in the nerve tubes as 
well as in the nerve cells. It also fills up empty 
spaces, equalises pressure, and gives beauty of form to 
the body; and being a bad conductor, it enables it to 
retain animal warmth. It is said by some physi- 
ologists that whilst nitrogenous matter assists to make 
up the body and forms the acting instrument, it is 
the oxidation of non-nitrogenous matter which supplies 
the motive power, and that fat is the most sustaining 
kind of food, though one is scarcely able to live upon 
it alone for any time. 

Starches, Sugars, Carbo-hydrates, etc.—In these 
compounds the H and O exist in proper proportions 
to form water, but it is not intended to imply that 
they are actually combined as water in the substance 
itself. The group consists of starch, cane and grape 
sugar, sugar of milk, muscle sugar (inosite), amyloid 
substance, gum, dextrine, cellulose, woody fibre, etc. 
Starch is the basis of all farinaceous foods. In the 





he... digestive organs it is changed first into dextrine, then 
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into grape sugar, whilst cane sugar is itself the pro- 
duct of starch in the plants in which it is found. 

Cane sugar is changed into the grape form in the hu- 
man stomach. The formula for starch is C,H; ,O10) 
whilst that of cane sugar is Cy, H,, Oj,, and 
grape sugar C,, H,, O;,. It is similar in composi- 
tion to sugar-of-milk. Amyloid substance is the same, 
whilst gum=C)> H;, Oj). Dextrine is similar to 
starch, viz., C;» H,9 Oj 9, and lignine and cellulose 
correspond with it. Lignine, though corresponding 
in chemical composition, is utterly insoluble in the 
human digestive organs, and cellulose is not much 
better. It has been already shown that sugar has only 
one third the value of fat, and is as two to three com- 
pared with albumen. It is doubtful whether the car- 
bo-hydrates contribute to force-production by direct 
oxidation, but they do become changed into fatty 
or some other-matters and are stored up (when not 
immediately wanted) for use at a future time. They 
are metamorphosed in the liver, which is the fountain 
from which fat supplies are drawn to be laid down 
until wanted for the purpose of the animal economy. 
Over-feeding tends to produce fatty liver:—a fact 
which is turned to account in Strasburg in the produc- 
tion of ‘foie gras,’ which is simply a disease in the 
liver of the goose, produced by overfeeding the 
animal whilst withholding light and exercise. There 
used to be a great controversy among physiologists as 
to the possibility of the conversion of the carbo- 
hydrates into fat, but the inhabitants of Alsace are prac- 
tically acquainted with the result of feeding geese with 
maize. It appears, therefore, that by some principle 


belonging to vitality, which at present is not fully 


explained, sugar changes from the lowest rank as a 
heat-producer to that of the highest before it can be 
utilised in the system. 

Acids and Alcohols—The organic acids, such as 
malic, citric, and tartaric acids, are found in the 
juices of vegetables, especially in some kinds of fruits; 
they are brought out by chemical changes in the 
starches and cellulose of the plant. Carbonic acid 
being absorbed, the carbon is assimilated and the 
oxygen liberated. As the fruit approaches maturity 
there is alteration of process, and starch changes into 
sugar, the excessive acid of unripe fruit is altered by 
oxidation, tannin (C,,H,,0,,) is oxidised, and the 
sweetness of the fruit perfected. Fruits form agreeable 
and refreshing kinds of food when eaten in moderate 
quantities. The amount of nitrogenous matter in 
them is low, and they do not possess much nutritive 
value. In cold climates they do not rank so high as 
in the tropical regions, where the necessity for the pro- 
duction of animal heat is lessened. ‘Nature points to 
this when she produces abundance of fruit in the hot 
climates, easily sustaining life when assisted by some 
farinaceous food, whilst in cold regions fat and other 
animal foods are absolutely required ; they are always 
present in the arctic regions, whilst the luscious fruits 
of the tropics are not to be found. Nitrogenous food, 
especially in hot climates, leads to excessive acidity of 
the urine, whilst fruit decreases it. The vegetable 
salts which fruit contain become decomposed in the 
system ; they change into carbonates of the alkalis, and 
are passed away by the kidneys. 

There is another tendency on the part of sugar 
which has had immense influence upon the human 
race, Sugar (C,» H,, O,,)is acted upon by various 
minute organisms which exist everywhere in nature. 





One is well known by the name of yeast (Zoruda 
cerevisia), which increases and multiplies at the expense 
of oxygen in the sugar, no matter whence its source. 
The nutrition of the fungi, to which class these 
organisms belong, differs from all other plants, in de- 
pending exclusively for growth upon the absorption 
and decomposition of organic substances with the 
evolution of carbonic acid. The presence of nitrogen 
is necessary, by which the growth of the plant is pro- 
moted, the sugar is broken up into alcohol C, H,O 
and CO,. Chemically, alcohol stands between a 
carbo-hydrate and a fat. Liebig thought it useful as 
a respiratory material, and that it was a food; but 
more recent investigators have shown that it cannot 
rank in that category, although there may be circum- 
stances under which it possibly may be oxidised and 
turned to account. Dr. Parke’s experiments, which are 
too elaborate to be reproduced here, are nearly con- 
clusive on this point, and show that its dietetic value 
is very limited, even if it has any existence; one 
thing is certain that—whilst exercise increases circula- 
tion, and the expulsion of carbonic acid from the 
system, and thus promotes warmth, the removal of 
détbris, and the increase of appetite—alcohol 
also increases the circulation, but it decreases the 
expulsion of carbonic acid and other dédris, leading to 
a lessened temperature and decreased appetite, because 
oxidation is diminished. The chemical alliance of 
alcohol with carbo-hydrates and fats seems to indicate 
that it must, like those articles, rank as a food: but 
chemistry is not a guide in this matter, for lignine or 
woody fibre is C,. H,, O;,, and the turpentines, tar 
products, coal oils, and camphors, are close to 
alcohol in chemical composition. We should be 
poorly off indeed if we had to trust to saw-dust for 
food. Alcohol, like arsenic, no doubt is useful as a 
medicine, but as a food it is useless. As a temporary 
help to relieve an oppressed heart, it may give time 
for rest to an over-worked organ by reducing the 
power of the capillaries, leading to engorgement of the 

tiphery of the system, which is its toxic effect. Yet 
if this process be continued day by day it must cause 
a diminution of elasticity, and lead to an ultimate 
breakdown of the constitution. Alcohol should be dis- 
carded from the diet table and relegated to its 
proper place in the pharmacopceia of the physician 
and the store of the druggist. The effect of the 
organisms (to which allusion has been made) upon 
sugar, if continued, leads to the production of lactic 
(C,H,O,) and acetic acids (C,H,O,). These acids, 
with butyric (C,H,O;), and a host of others, are con- 
sidered by chemists as basic acids, obtained by further 
oxidisation of the primary alcohols, of which ordinary 
alcohol is but one of a series, and it is usually considered 
to be the oxide of its basic ethyl. Most of these 
alcohols are deadly poisons, and their acids are not 
capable of ranking as foods. 


Diet TABLes. 


We are now in a condition to consider what is 
economical and what is wasteful in a food, and to 
calculate the requirements of a diet table. These 
will vary according as to whether the table is calcu- 
lated for men or women,-for children or the aged, for 
the sick, or those who are employed in excessive work 
or slight manual labour. Health cannot be maintained 
upon a single article, but is best secured by a good 
combination of the proximate elements. We have a 
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guide in. milk, which is an all-sufficient food for the 
young and very aged, but it is not calculated as_suffi- 
cient for the waste which hard work produces. The 
average aby diet for men at rest has been made out by 
observation by many physiologists. Dr, De Chaumont 
gives the following figures as indicating the necessary 
amounts of each of the divisions. 
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From this table will be seen that labour increases 
the demand for fat and the albuminates or nitrogen- 
ised elements in a much greater ratio, than that of the 
carbo- hydrates. 

In forming a diet table, we must know the mean 
composition of the articles which it is proposed to use as 
foods ; the quantity of water which is requisite for the 
continuance of health will be considered in its own 
section, and the preceding table is calculated as the 
necessary weight of food which is practically water 
free ; it must be taken as containing its equal weight 
of water, which can scarcely be removed from it ex- 
cept by destruction of its substance. The quantity of 
food which a man requires is also to some extent 
regulated by his own size; a man weighing eight stone 
does not want as much food as one double that 
weight. It has been calculated that the necessary 
food, reckoned according to the above table, should 
be about +},th part of the weight of the body for each 
twenty-four hours ; to this must be added the sixty or 
eighty ounces of water which are taken daily in some 
form of liquid, varying of course according to size, 
activity, and habits of the individual, the character of 
the climate in which he lives, and the clothing with 
which he is covered. It is necessary to know the 
quantity of each article in the table in a given food 
before we can assess its value; such tables are pub- 
lished in various manuals: the best of the kind is to 
be found in Dr. Parke’s ‘Practical Hygiene,’ edited 
by Dr. De Chaumont, and which gives minute direc- 
tions upon all the requisite points. In a general way 
it may be assumed that a healthy and vigorous man 
will make away with upwards of two pounds of solid 
(dry) food per day, and that a pound and a half of 
bread alone will be a starvation diet leading to loss of 
weight as well as loss of power. Dr. E. Smith has 
shown us that the average diet of farm labourers in 
England equal 4°25 ounces of dry nitrogenous matter 
with 29°5 ounces of starchy matter: whilst he found 
that the proportion of carbon exhaled as CO, from the 
lungs ranged from six ounces at rest to thirteen ounces 
when occupied with laborious work. From some 
other experiments which have been made, it appears 
that the relations of nitrogenous to carbonaceous or 
starchy food should be as 1 to 5 or 6, 

The dietaries of women should be about ysth less 
than that of men, or even 3th less if the former are 
engaged indoors and the latter out. As regards 
children, the dietaries of infants should consist of milk 
up to ten months. Women’s milk is richer in sugar 





than cow’s milk, but it is less rich in caseine. Asses’ 
milk is nearer in quality, Up to six or seven months, 


no other food ought to be substituted, as infants have 


not the power to digest farinaceous or fibrinous sub- 
stances, but after six or seven months they may be 
gradually introduced, though meat should not be given 
in the solid state until two.and a half or three years of 


age: according to weight, a child requires per pound 


three times as much starchy food, and six times as 


| Much nitrogenous as an adult. At the tenth year, a 
_ child requires half as much food as a woman; and at 


fourteen, quite as much ; whilst growing lads of six- 


| teen will want quite as much as an active man. 


The skill of the physiologist comes to the front in so 
iating different articles of diet that all the wants 


| associating S 
of the system shall be provided for. 


It is found by both experience and scientific experi- 
ment that nine parts of fat, twenty-two of flesh-forming 
substances, and sixty of starch and sugar are good 
average proportions for an average man. 

It may be fairly assumed that many more people 
die in this country of repletion than of starvation. 


(Zo be continued.) 
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Friedrich Frobel. 
BY HIS PUPIL, HEINRICH HOFFMAN. 
X. 


Most happy indeed has that union proved to be. The 
lasting gratitude and deep veneration of posterity are 
due to this noble-minded and extraordinary woman, 
Amidst sorrows and trials untold, amidst the wants and 
discomforts of an all but primitive state of existence— 
discomforts which, after a life of luxury, would have 
been unbearable to an inferior mind—she, like her 
husband, raised her eye above the thorny path up to 
the brilliant sun. that illuminated and cheered their 
souls. She was as devoted an enthusiast to the edu- 
cational views and plans of her husband as he himself 
was; and the ual unfolding of the bud to its full 
splendour and beauty is in no slight degree due to 
her gentle influence. . 

The long-deferred task of building, so imperative 
in its necessity, could now be resumed. Fickle Dame 
Fortune, who had been frowning on our hero from his 
very cradle, seemed to give up the hopeless combat 
with his indomitable spirit, and with the entrance of 
Frau Wilhelmine, she smiled on the young institution 
with unwonted amiability. The fame of Keilhau spread 
farther and farther, and it was but a natural consequence 
that the number of pupils steadily increased. Frobel 
felt deeply that a special evidence of gratitude, some- 

ing. more than sentiment and words, was due to 
Providence, and a favourable opportunity soon pre- 
sented itself. In October, all the Protestants of 
Germany were in grand festive array to celebrate the 
Tercentenary of the Reformation. Grand speeches 
and gaudy processions, unveiling of statues, ban- 
quetings, and popular rejoicings of all kinds every- 
where prevailed. 

Frébel could not content himself with mere 
vociferations ; he searched for some descendants of the 
great Reformer, and received into his new institution 
two boys, whom he found at Mohra, near Salzungen, 
tending their father’s cattle. One of them became 
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afterwards minister at Niederreichstedt, near Freiburg, 
in the province of Saxony. Thus he erected a living 
monument to the memory of a great and good man, 
and evinced his gratitude to the Almighty for the in- 
valuable treasure given to him. 

It seemed, however, as if struggles and difficulties 
were to be the indispensable conditions of Frébel’s very 
existence. Building was then, as it is now, and pro- 
bably has ever been since man aimed at more than 
could be done with his own hands, a costly luxury, 
and is sure to exceed precalculated estimates. The 
growing number of boarders necessitated increased 
accommodation, and disappointment-as to monetary 
income, not a rare phenomenon in educational esta- 
blishments generally, was not unknown at Keilhau. 

To aid the struggling community, Christian Frobel 
gave up his prosperous business at Osterode, and, with 
his whole family, joined the brave pioneers of spiritual 
liberty. An invaluable acquisition he proved to be. 
Welcome as was the pecuniary aid he brought, it was 
of far greater importance that the institution secured 
in him a manager, who was a practical, clear-headed 
man of business. This was precisely the thing most 
needed, for Frobel himself, as may easily be conceived, 
was sadly deficient in this respect. Until his death, in 
1851, Christian remairied a most faithful servant to the 
grand ideas that originated with his beloved brother. Dr. 
Wichard Lange, of Hamburg, who knew him person- 
ally, says that he was ‘a representative of plain, sim- 
ple-minded human greatness, a hero in his devotion 
to the educational idea, which he fully recognised in 
its truth and necessity—a Cato in character.’ The 
necessary improvements were, in his hands, ably 
carried out, and the young institution prospered be- 
yond all expectation. 

During the years 1821-1825, the number of pupils 
increased to about sixty; new buildings had to be 
erected, and the inner life of the institution became 
stronger and healthier from day to day. Under these 
auspicious circumstances it was but natural that Mid- 
dendorf and Langethal should find it expedient to 
follow the example of their leader. They certainly 
had not to look far for that happiness, which a well- 
suited marriage is able to bestow. Frau Wilhelmine 
Froébel had brought with her an adopted daughter, 
Ernestine Crispin, who won the heart of Langethal, 
whilst Middendorf espoused the eldest of Christian 
Fribel’s daughters. Ascension Day, 1826, wasa time 
of great rejoicing and thanksgiving at Keilhau, for on 
that day the two nuptials were celebrated ; and hence- 
forth the three families became as one, and called 
themselves the United Educational Family. 

It is said that a young oak, to be firmly rooted in 
the ground, requires a good deal of rough shaking by 
violent storms. The Keilhau Institution has, to this 
day, proved to be a powerful oak-tree, and not a little 
of its strength may perhaps be due to those very 
storms which now and then threatened to uproot it 
altogether. ‘The’ period following the glerious resur- 
rection of Germany, and more especially the ill- 
famed Carlsbad Congress (1819), were yearsof political 
misrule, that belong to the darkest and saddest pages 
of German history. A panic had seized the thirty-six 
provinces and petty princelets; a horrid phantom 
troubled their slumbers. To their dismay, they had 
just seen in the late war what a terrible strength there 
was in a united nation. They feltthat there were far too 
many of them to make a firm union, and any 





common effort in the true interests of the people 
seemed all but an impossibility. Moreover, their 
conscience told them that they had shamefully broken 
faith with their subjects, had disappointed their 
great expectations, and wilfully flung to the winds the 
solemn promises which they had made in the hour of 
need. What, if there lurked somewhere in the minds 
of the more enlightened the alarming idea, that a 
strong Government under one head—that even the 
republican form of government—might be possible, 
nay, even desirable? Such a thing could never be 
tolerated ; so, acting upon the remorseless advice of a 
Metternich and others, they instituted a most bar- 
barous persecution of all who could be in the least 
suspected of such dangerous aspirations. Misery 
untold was spread among many thousands of honour- 
able families, in all parts of Germany. The history of 
those days is indeed replete with deplorable evidences 
of the fearful crimes to which human shortsightedness 
may lead when egotism is at the helm ! 

Mean sycophants pointed even to Keilhau, as 
the hotbed of revolution, and the Prussian Govern- 
ment demanded the immediate closing of that harm- 
less institution. Prince Giinther, of Schwarzburg- 
Rudolstadt—all honour to his memory—refused to be 
dictated to by Prussia, and to condemn without proper 
inquiry. So he sent his ‘ superintendent,’ Dr. Zeh, a 
clergyman, to thoroughly investigate the spirit and the 
tendencies of Frébel’s school. His report is too 
interesting to be withheld. It was, in effect, as 
follows :— 

‘The two days which I spent at Keilhau were to 
me highly pleasant, interesting, and instructive. They 
have for ever imbued me with a high esteem of the 
school, and more especially of its head-master—a man 
who, amidst storms and difficulties of all kinds, has 
held and supported it with rare perseverance, and with 
the purest and most disinterested energy. 

‘It is delightful to be hailed by a spirit so fresh, so 
healthy, so free, and yet so strictly regulated by order, 
such as reigns in this Institution, not only during 
the school lessons, but also in the playground. 

‘What, in reality, social life never or rarely 
exemplifies, may be found here; a family of about 
sixty members, all firmly united in one strong bond of 
mutual affection and esteem, all of whom perform, 
evidently with pleasure, their several duties—a family 
that cannot but be successful in whatever they do, 
because of the strong bond of mutual confidence 
that unites them, and because each of them works for 
the welfare of the whole. 

‘With touching veneration and heartfelt affection 
they all cling to their chief, and whilst the little ones 
of five years embrace his knees, his friends and assis- 
tants listen to his counsels with that confidence which 
is due to his intellect and experience, and unwearied 
solicitude for the whole, whilst he himself has linked 
his whole being with brotherly affection to his fellow- 
workers. 

‘It is evident that such a close union, nay, brother- 
hood, between the teachers must exercise the most 
beneficial influenée on their work. The affection and 
esteem with which all the teachers cling to their head- 
master manifests itself in an attention and obedience, 
which renders disciplinary rigour all but unnecessary. 
During the two days I heard no rebuking word, neither 
in the merry gambols in the playground, nor during the 
lessons ; and in the frolicsome bustle, with which after 
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schoolwork is over, all rush into the open air, gambol- 
ing about to their hearts’ delight, I saw no real mis- 
behaviour, no rude, unmannered conduct, least of all 
anything improper.’ 

(Zo be continued.) 


—ry—_— 


Lessons in English. 


BY ALEXANDER BAIN, LL.D., 
Author of *‘ Education as a Science.” 


IV.—THE DEFINITION OF POETRY. 


THE distinctive characteristic of poetry, as setting forth 
IpeaLs, has been assumed, and partly illustrated, 
throughout the foregoing remarks, but yet deserves a 
more special handling with a view to the definition 
that we are in quest of. 

Ideality is contrasted with Reality, that is, with facts 
as they actually occur. To idealize is to depart from 
the actual, so as to present a picture more acceptable 
to our feelings. The painter chooses a scene of 
nature, containing many beauties, but also some things 
that mar the effect ; these last he omits from the picture. 
The most heroic man has points that either clash with 
his heroism, or are simply unrelated to it ; a poetical 
narrator avoids all such. 

Nothing could better confirm our general position, 
that the end of poetry is to please, than this habit of 
altering reality to conform to an ideal. If the poet’s 
so-called “truth” were matter-of-fact truth, he would 
not dare to idealise, any more than a scientific geo- 
gtapher could venture on re-casting the plan of the 
Alps, to make them still more impressive and grand, 
or than an anatomist could teach the contour of the 
human body from a Greek statue. 

As the highest pleasure attainable through works 
of Fine Art could not be reaped from literal reproduc- 
tion of the outer world, the Artist is justified by the 
end in the choice of his means, It is almost certain 
that a prosaic narrative of the Trojan war would have 
been very flat in comparison with the Homeric story. 
We are better pleased with the gorgeous ideal than we 
should have been with the actual. Possibly there 
might have been a considerable degree of human in- 
terest in the literal facts, but these would not have been 
a poem ; the poetical handling saves all the interest, 
purges it of its dross, if any, and augments it, in a way 
that only high poetic genius can accomplish. 

In gratifying the powerful feelings of the mind, by 
setting forth their objects in idea, which is all a poet 
can do,—much is obtained by proper selection and 
omission ; much by illustration, adornment, and happy 
turns of thought; much also by exaggeration. It 
concerns the critical art to assign the due limits of this 
exaggeration, under all variety of circumstances. In 
some cases, it is not productive of the slightest harm ; 
if only it succeeds poetically, we can easily overlook 
the departures from literal truth. In the tales of Fairy 
Land, and the extravagant fictions of middle age 
Romance, nobody is deceived ; we treat them as efforts 
of imagination, and judge them accordingly. When, 
however, the subjects of Poetry are historical, we 
demur to an excessive falsification of the facts. The 
demand for truth is still greater, when the subject, 
historical or not, is meant to embody a practical lesson, 
whether of morality or of prudential virtue. That 





high ideals of duty should be presented, we allow and 
commend ; mankind never err on that side. The 
mischief of exaggeration is chiefly seen in over-stimu- 
lating our expectations, and in the indulgence of our 
amiable weaknesses. The best illustration is furnished 
by the treatment of the love passion. 

It may be said that every poet has sung of love. 
Here is a source of natural interest to start from: the 
subject is peculiarly fitted for the arts of the singer; 
and is in itself an inspiration. But do poets abide by 
a truthful handling ? do they keep within the bounds 
of sobriety in stating the power and fruition of love? 
Not always. 

Poetry does a great work in evoking the charm of 
the human affections, and thus extending the sphere 
of their interest in human life. The temptation is to 
make up for the want of the real by over-doing the 
ideal pictures. Thus, to present love in all its force, 
the disenchanting accessories are left out, or toned 
down ; exceptional states of elation are made the rule; 
the temporary is given as the permanent. In real life, 
great pleasures are attended with cost, and often inter- 
fere with duty; the poet disregards both circumstances, 
In nuptial love, there is great scope for poetical adorn- 
ment ; and ample justice has been done to the ideal. 
Whoever wishes a statement of the reality has to refer 
to sober observation or matter-of-fact biographies. If 
there be any subject that can dispense with exaggera- 
tion, it is love ; the literality fairly handled is a suffi- 
cient basis of the highest artistic interest. 

There being both a spiritual side in the’ love 
passion, and a gross or carnal side, poetry can throw 
its force into either. Dryden is blamed by Words- 
worth for knowing only the second. Shakespeare gives 
us both. There is always a danger in spiritualizing 
beyond what human nature can receive, as in the saintly 
pictures of women, so familiar to us. 

Yet poetry is a great refining influence in one most 
important way. Those feelings that, in their own 
nature, are violent and transitory, are filled out and 
mingled in the poetic treatment, so as to cover a large 
space in our minds, and so to multiply the amount of 
gratification. The wrath of Achilles in its literal cir- 
cumstances would yield only a few passing throbs of 
sympathetic resentment. The Homeric treatment is 
a fifty-fold enlargement of the interest. The melan- 
choly and beautiful story of Hero and Leander, in a 
matter-of-fact treatment, would have an undoubted 
interest ; every one feels how much this is increased 
by the poetical expansion. 

Other illustrations could be given of the weak 
points and dangers of idealising. Frequently too 
much is attempted—the mind failing to rise to the 
height of the poet’s fancy: as when affection becomes 
maudlin; strength, turgidity; indignation, coarse 
ferocity. : 

All this, however, is to sin against the laws of poetry 
itself. 

In Poetry and in Painting, we have what is termed 
the REAuistic school, in opposition to the Idealism 
that transcends actual life ; as in the contrast of the 
Italian and the Dutch masters in painting. A realistic 
treatment is not withdrawn from the principles of Art 
elevation : it merely makes the most of a subject with 
the least possible deviation from literality. A different 
kind of pleasure is given by this mode of treatment ; 
and the artist has to study the laws of that pleasure, 
no less than the ideal composer in his own sphere. 
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It is by pourtraying character that the poet draws 
out the feelings that connect us with our kind ; and 
the idealising process involves all the arts of omission, 
selection, addition, that have already more than 
once been noticed. A certain amount of these trans- 
figuring operations may be essential to the charm of 
the picture. The laws of poetic taste, supplementing 
the instinctive judgment of the poet, determine how 
far it is safe to go. 

The poet has always been permitted to flatter his own 
nation, and race, and all its notabilities, in the grossest 
way. Pindar’s genius shone in this department ; it 
was a part of his vocation. In every age the same 
thing is repeated. The devices of omission, selection, 
and disposition of circumstances, together with poetic 
ornament, are employed to make the most flattering 
ideals of national heroes and personal favourites, 
with the correlative depreciation of enemies, 

It is considered eminently poetical to set forth the 
pomp and circumstance of glorious war, and to shut 
out of the view the hideous reality. Luckily for man- 
kind, there is a growing revulsion to such an employ- 
ment of the genius of style. : 

The Psalm of Life, by Longfellow, is a fine ex- 
ample of the moral ideal, intended not ‘merely, nor 
principally, to indicate the path of duty, but to en- 
courage, stimulate, and support us in the actual per- 
formance. This is a genuine poetical attempt, car- 
ried out by poetical means. . If it is not often effica- 
cious, the fault is less with the poet, than with human 
stubbornness. No doubt, he overstates his case; the 
struggle to do well is more arduous than he allows; 
but the amount of license taken has been permitted 
to poets and preachers in every age. 


Poetic truth is a misnomer ; it is a play upon words. 
Truth is truth only while representing the world pre- 
cisely as it is, and by the help of the technical devices 
of science. An artist’s truth is another name for 
taste, or propriety; in other words, attending to the 
arts that bring about the poetic charm. 

The Ideal justifies itself most in the spheres of the 
supersensual and the unreal. When we have no ac- 
tualities to encounter, but only ideals, the shaping of 
those ideals is everything. It is little use idealising 
upon everyday facts; thinking of a feast, when we 
have no food. But when sorrows are imaginary, as 
in the forebodings of uncertain futurity, they may 
yield to the power of a poet’s solacement. 


The Idealising process is demanded for the para- 
mount condition of HARMONY, so essential to Art. 

It is by harmonising all the circumstances of a 
theme, whether narrative, descriptive, moralising, or 
life-guiding, that we produce an artistic work. Inthe 
literality, many things jar with each other, and with 
the general effect ; the artist must efface all discords. 
In real life, an aristocrat may occasionally fall below 
the proprieties of his type; a plebeian may rise above 
it; the poet and romancist would set both right. It 
is a kind of paradox to learn that very successful pour- 
trayers of class-types have had little personal contact 
with examples of them. George Eliot gives a public- 
house colloquy, true to the life, as we fancy, without 
having any personal experience of such scenes. 
Perhaps a literal report of what was said on an actual 
occasion would seem less truthful than her version. 
Knowing the characters in general life, she divined 





what would be most suitable to each, although not 
exactly co’ nding to any single occurrence. 

The necessities of Harmony do not imply any great 
amount of distortion of fact, being fulfilled by the most 
realistic of poets and artists. To idealise for this end 
is not merely commendable, it is essential to Art. A 
painter must group his colours, according to the laws 
of his art. A poet must see that his language is me- 
lodious in itself, and, in keeping with his thoughts. 
He may idealise much or little, but if he fails to har- 
monise, neither the interest of his story, nor any 
amount of life-criticism will make him a poet. Itisa 
main part of minute analysis, as abundantly shown in 
the foregoing Lessons, to inquire into the keeping of 
images with the subject and with each other. In such 
subtle harmonies most frequently consists the poetic 


It has now to be seen how far VERSE makes part 
of the definition of poetry. Inthe most characteristic 
form of poetical composition, verse is employed. It 
is an aid to the charm of poetry, and in various ways. 
There is a felt consistency between the march of 
metre and the tone of mind described as elevation or 
loftiness of strain. When we rise out of our calm and 
commonplace moods into a high pitch of emotional 
excitement, our carriage and mode of expressing our- 
selves are found to be quite different; and, to that 
difference, the language of metre is somehow more 
suitable than the language of prose. As the words 
that we make use of, by preference, are distinguished 
by strength, intensity, emphasis, so the form or rhythm 
is peculiar ; and though we cannot declaim in verse off- 
hand, we feel that verse is the form most appropriate to 
the situation. In the presence of a sublime scene of 
nature, if we express our feelings in words, they must 
be words of a high order of majesty and dignity ; and, 
if we were able on the spot, we should impart to them 
a measured rhythm or metre, as most accordant with 
the feeling that possesses us. 

Such is a statement of the fact, without attempting 
to assign any reasons arising out of general laws of 
the mind. That, when our mood is changed from a 
calm, ordinary pitch, to one of high or intense emotion, 
the manner of expressing ourselves should also change 
is what might be expected. Also that, on such occa- 
sions, we should choose the words that have been 
always in use for venting high emotions, is also quite 
natural. But we are without a reason for the choice 
of metre, except in the fact that metre has, by long 
usage, become also associated with a lofty emotional 
strain. There, however, remains the question, why 
metre should have been originally chosen for such 
occasions, and why it should be retained as intrinsically 
suitable to poetical feeling. True, something different 
from common prose is needed ; nevertheless the selec- 
tion of an entirely distinct vocabulary might be 
accepted as a sufficient change. 

There are two circumstances that may be assigned 
as rendering metre more suitable than prose for the 
excitement of intense emotion. The first is that, being 
simpler, we fall into it more easily ; we know more 
exactly how to graduate and adapt our emphasis in 
pronouncing verse, than in the uncertain accentuation 
of prose. 7 

Now, it is the nature of excitement to lower our in- 
tellectual quality of discriminative selection and adap- 
tation of our movements. In passion, we are more 
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energetic, but less capable of delicately adjusting our 
movements ; hence a simple rhythm suits us better 
than one which is complex : the simplest measures of 
all, the Lyric, are connected with the greatest intensity 
of passion. According as we can approach a subject 
with more calmness, we can accommodate ourselves 
to greater elevation of metre, as in the reflective sonnet. 

A second way that metre acts, is in controlling or 
regulating our passionate excitement. When we are 
very much roused, our movements are violent, irregular 
and transitory ; by falling into a set march, the excite- 
ment is subdued and prolonged. Metre is like the 
regularity of the dance, which gives vent to the 
stimulus of music and society in a measured style ; it 
is an agreeable and yet effective controlling power. 

To these considerations may be added the influence 
on the mind of regular and recurring beats, which 
yield a pleasure of very extensive prevalence in the 
Fine Arts. 

Finally, we must revert to the remark already made, 
that the form of verse has become indelibly associated 
with the diction and the elevation of poetry. So much 
is this the case, that, whenever we set ourselves to 
compose in verse, the language that comes to our 
mind is the language of poetry. Our recollection of 
words falls into totally different channels from the 
recollection of prose diction. Many a one can write 
better in poetry than in prose; their best thoughts 
and expressions having come to them by reading the 
poets. This is quite irrespective of an original pre- 
disposition to the form of verse, as seen, for example, 
in Pope. 

Verse is not poetry without the accompaniments of 
a poetic vocabulary, and all the figures and arts that 
are accounted poetic; such as inversion, ellipsis, 
exclamation, and other well-known departures from 
prose. The putting into verse of the ordinary prose 
style is not poetry. It is often done in comic writing, 
as in Hudibras ; the comic effect is obtained by the 
degradation of the lofty form of poetry to a vulgar use: 
being an indirect testimony to the intrinsic dignity of 
the metrical form. We have frequent instances of 
blank verse unintentionally becoming prosaic. This 
is seen, for example, in Shakespeare, who uses blank 
verse with unexceptionable propriety, when his subject 
is familiar and prosaic; in that case, however, he 
departs from the diction and devices of typical poetry. 

Our English Literature has given birth to a species 
of elevated prose, which is illustrative, both by agree- 
ment and by contrast, of the connection of verse with 
poetry. The grand prose style of Jeremy Taylor, of 
Milton, and of many more recent writers, as De 
Quincey, or Carlyle, approaches to poetry in the ele- 
vated diction, and in some of the poetical figures, 
as inversion, exclamation, interrogation: but in 
stopping short of the form of verse, it also omits the 
bolder devices of poetry ; such as the license in the 
choice of words, the sustained inversions, the free use 
of ellipsis, the flights of imagination, the play of fancy, 
the asserting of unqualified and extravagant proposi- 
tions,—all which are permitted to the poet only in his 
full metrical garb. The pomp of language is less sus- 
tained, even in the loftiest prose, than in typical 
poetry. Milton alternates his grandest passages, in 
the prose works, with purely prosaic touches that 
would not be admissible in a poem. 

Dignity, elevation, lofty emotion, have many de- 
grees. As we rise ever so little above familiarity and 





common-place, our attitude and movements change, 
and with them the choice and rhythm of our speech. 
A speaker at a public meeting, a judge on the bench— 
unless when purposely humorous—assume at once an 
altered tone of gesture and of speech. There is a 
like transition from the attitude of imparting know- 
ledge to the utterance of high emotions, as admiration, 
veneration, indignation ; and at the greatest attainable 
heights in such outbursts, the form of verse, with the 
becoming adjuncts, will always be found suitable. 
The Psalms of David were first translated into prose, 
but did not fully satisfy the feelings of the pious 
worshipper until re-clothed in verse. 

To illustrate the distinction by example, take first 
the genuinely poetical stanza of Campbell :— 


Of Nelson and the North 

Sing the glorious day’s renown, 
When to battle fierce came forth 
All the might of Denmark’s crown. 


The metre is here simple and energetic ; the diction 
lofty, the arrangement inverted and rhetorical: the 
poetic type is fully realised. 

As a contrasting example of elevated prose, let us 
cite the following passage from De Quincey :— 

“* The silence was more profound than that of midnight ; and 
to me the silence of a summer morning is more touching than all 
other silence, because, the lights being broad and strong as that 
of noonday at other seasons of the year, it seems to differ from 
perfect day chiefly because man is not yet abroad ; and thus, the 

ce of nature, and of the innocent creatures of God, seems to 

secure and deep, only so long as the presence of man, and his 
unquiet spirit, are not there to trouble its sanctity.” 


There is here an approximation to poetry, yet with 
obvious differences. The mind feels much calmer in 
the perusal, and all the arts of high composition are 
at a much lower pitch, while yet considerably above 
ordinary or typical prose. 


Quite distinct from the question of verse as more or 
less essential to poetry, is the consideration of the 
language-music. Melody may accompany verse, or it 
may not: it may also be realised in prose. In both 
cases, it is an additional merit ; and especially so in 
poetry. But great poets are not uniformly distin- 
guished for melody; and versification may be very 
perfect without it. The poet being, above all other 
men, required to give immediate pleasure, he must not 
neglect the point of being melodious: but some of the 
greatest poets have been too devoid of a musical ear 
to infuse the quality into their verse; witness Popé, 
Johnson, Scott, as contrasted with Milton, Gray, Cole- 
ridge, Moore, Tennyson. 


There remains now only the position of the Prose 
Romance or Novel. Is this poetry or not? As a ques- 
tion of definition, it resembles cases sometimes arising 
in Natural History, where a species has a large majority 
of the characteristics of a peculiar genus, with the 
absence of several that are of leading importance ; 
there being, at the same time, no other genus where 
the species would be more suitably mated. 

Now, the prose romance has the most prominent 
characteristics of the Epic in verse. It is an idealised 
narrative, intended to touch the same emotions, and 
by similar arts. It marches at a lower level of inten- 
sity, and accommodates itself to our most ordinary 
moods, in point of emotional strain ; thus endeavour- 
ing to give as much as possible of the same kind of 





112 


pleasure with less exhaustion in the end. A novel 
can be read in two or three sittings: an Iliad ora 
Paradise Lost would be too fatiguing to be so disposed 
of. The novel is easy, diluted, and familiar prose ; 
but not, therefore, commonplace. Originality and 
strokes of genius can be made at the lower strains of 
feeling, as well as in the higher. The.attitude is 
changed, but not the opportunities of being felicitous. 

If we do not stretch the definition of poetry so as 
to include the prose romance, that peculiar form of 
composition is without a place in any known classifica- 
tion of literature. It is neither science nor oratory ; 
it is not history in the proper sense of the word ; it is 
not morality or theology. If we were to make ita 
class by itself, we should be repeating nearly all the 
arts of Poetry, in unfolding its characteristic aims and 
devices. We have only to allow for the differences due 
to the form of prose, and for the reasons of adopting 
the prose vehicle, and there remains to us the sub- 
stance of poetry. The novel gives us often highly- 
impassioned prose, thus coming so much nearer to the 
typical poem, but still divided from that by the dis- 
tinction between the loftiest prose and the march of 
verse poetically framed. 

Thus, while not obliterating or explaining away 
the difference that verse makes in composition, we 
must consider the modern prose romance as a species 
under the genus Poetry, which must be so far widened 
as to include it. ‘The form of verse is not to be held 
as generic and essential to all poetry, but as an impor- 
tant specifying mark in the widest, and perhaps highest 
class of poetical compositions. 

In an exhaustive discussion of poetry, the various re- 
cognised species—Epic, Dramatic, Lyric, etc.—would 
be examined and characterised. ‘This is not indispens- 
able to the definition of poetry as a whole ; although it 
would supply many good illustrations of that definition. 
In all these leading divisions there are cross-divisions, 
as, for example, the serious, and the comic, or satiric ; 
and something could still be added by way of recon- 
ciling this last class with the definition of versified 
poetry. Indignant denunciation or grave satire may 
be quite consistent with the march of metre; but 
comedy would seem to be such a relaxation of the 
dignity of the high poetic strain, as to be destructive 
of the very notion that we have been trying to connect 
with adequately supported verse. The solution has 
been already hinted at, and need not be further 
pursued. 


With the assistance of the Lessons on the Emotional 
Qualities of Style, the characteristics of poetry, as now 
expounded, will, it is hoped, be sufficiently intelligible. 
Nevertheless, the length of the discussion, and the 
numerous windings that it has taken, with occasional 
repetitions of the same topic from different points of 
view, seem to justify one more addition in the shape 
of a summary. 

1. Poetry is to be reckoned among the Fine Arts ; 
and possesses the attributes common to the class. 
These attributes are to be ascertained, in the first 
instance, with a view to the definition of Fine Art 
generally. 

2. The source of such a definition is to be sought 
in the sphere of the human emotions; of which a 
certain number are properly Aésthetic, or Fine Art, 
Emotions. The governing circumstance is always 
pleasure ; although often disguised by circumstances, 
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and not unfrequently taking the shape of relief from 
pain : yet all pleasures, and all modes of alleviating pain 
are not zsthetic ; and the specific marks of such as are 
properly so, need to be clearly ascertained. 

3. The characteristic of Poetry as a species of Fine 
Art consists in employing Language as the medium ; 
on which fact is suspended a numerous host of 
distinctive qualities. It brings poetry into close 
connection with all regions of knowledge ; since nearly 
every kind of knowledge finds embodiment in speech. 
One consequence is the difficulty of disentangling the 
purely poetic effects from what belongs to the other 
species of communicated knowledge. 

4. In such a complication, resort is had to con- 
trasting definitions of those several departments that 
become entangled with poetry. As respects the 
matter, theseare Science, Eloquence, Morality, Religion. 
As respects literary form, we have History, or Narra- 
tive, Description and Exposition; all which may 
assume both poetical and unpoetical forms. Poetry 
needs a subject, and, while it imparts its own form 
to that subject, it avails itself of any accidental 
advantages that the subject may intrinsically possess 
for aiding in the desired effect. 

5. While the end of poetry can, with more or less 
difficulty, be distinguished from the ends of other 
species of verbal composition, its means can also be 
distinguished. The Rhetorical art provides a full 
examination of all the devices, verbal and other, for 
fulfilling the end of poetry, as such. 

6. The scope of poetry is intimately combined with 
the three great attributes named, respectively,—Con- 
creteness, Harmony, and Ideality—whose meanings, 
fully understood, go far to confine the poetical art within 
its legitimate boundaries. The discussion of Ideality 
in particular is especially instrumental for putting 
clearly the difference between poetic and unpoetic 
form. 

7. The element of Verse enters into voetry in its 
fullest and most typical character. A modified form 
of the poetic species assumes the garb of prose, and 
though adapted to a difference of mood in the reader, 
has yet so much of the essence of poetry, as to be 
more properly included with it, than with any other 
class of literary compositions. 


—po—— 


The Heo Class-Subject, ‘ Elementary 
Science,’ 
( What to teach, and how to teach it.) 
BY RICHARD BALCHIN, 


Ir will be unnecessary to give the subject-matter of 
the remaining lessons in the course for Standard III., 
of which the syllabus appeared in the February issue 
of this magazine. For all the facts are detailed with 
sufficient fulness in the new edition of the ‘ Science 
Reader,’ No. 1. This book may now be obtained of 
the publisher, Mr. Joseph Hughes. To restate those 
facts in these articles would be a needless repetition. 
I therefore proceed to the consideration of the work 
to be done in Standard IV. 

At this stage, we have reached a point at which the 
easy conversational style should begin to give place to 
a more solid and serious treatment. The general 
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should now lead to the farticu/ar. Hitherto, that is to 
say, in Standards I., II., and III., it has been my aim 
to arouse a desire to know, rather than to burden such 
young minds with what 7s known. The purpose of 
the foregoing articles has been to excite a curiosity 
respecting the nature of the things around us. 

It appears to me that the whole course of work 
throughout the school, so far as this subject of ele- 
mentary science is concerned, resolves itself into three 
stages, viz. :— 

st. To create a desire to know. 

2nd. To explain the processes by which we ge¢ 
lo know. 

3rd. To teach those facts and principles that are 
thought to de known. 

Stage 1 is the aim of the teaching in Standards L., 
IL, and III. Stage 2, in Standard IV. Stage 3, in 
Standards V., VI., and VII. 

In Standard IV., therefore, I assume that the work 
throughout the year will be mainly to make known 
those various modes of investigation by which we 
arrive at scientific accuracy respecting the nature and 
properties of the various objects and phenomena 
around us. Here, again, our course of investigation 
naturally resolves itself into three stages, namely :— 

1st. We make experiments. 

znd. We accurately record the facts resulting from 
such experiments. 

3rd. We logically deduce conclusions ; we enun- 
ciate the law or principle to which our 
facts have led us. 

Do not let any teacher be alarmed at what sounds 
very formidable work for such little children as we 
find even in Standard IV. It is well that boys, aye, 
and girls too, should, as soon as possible, become 
familiar with that scientific process, by which alone all 
definite knowledge of any value is obtained. 

Let me give an instance to show how extremely 
easy it is, even in the case of quite young children, to 
deduce a scientific truth by a process of investigation 
strictly scientific and logical, though very simple. 
Suppose I wish to evolve the rule or law respecting 
the inclined plane, that ‘the power is to the weight 
as the perpendicular height of the plane is to the 
length of the incline.’ Here we shall use apparatus 
—a model—with which to make experiments. The 
first thing to be done, therefore, is to describe this 
apparatus, z.¢., the /ength of the plane; the methods 
of varying the Aeight of it ; the character of the weights, 
etc., used; and the contrivance for the elimination 
of frictions. 

I suppose every teacher has read Tyndall’s ‘ Heat, 
a mode of Motion.’ It will be seen there that the 
professor is going to use the thermo-electric pile. 
Well, he begins, zo¢ by at once making experiments, 
but by describing the apparatus: and, by the way, 
how exceedingly charming is that description! How 
clear and logical ! 

Well, having explained our model of the inclined 
plane, we proceed to make experiments. Knowing 
the height and length, we find that the power, repre- 
sented by a descending weight of, say two pounds, 
maintains a weight represented by six pounds, in equi- 
librium. We record this fact, z¢., write it on the 
blackboard. Vary the weights, and again record the 
result. Now change the height of the plane and get 
more facts. Having now obtained six or eight sepa- 
rate results of experiments and written them down 





accurately, draw the board round to the front of the 
class, and talk about them ; reason about them ; see if 
there is any general law or truth to which they point ; 
if there is, let it be distinctly stated. 

Now, I maintain there is nothing whatever in all 
this too difficult for ordinary Fourth Standard chil- 
dren. And if we accustom boys to this method of 
investigation, are we not adopting the only sure way 
of training the mind in ‘habits of exact observation, 
statement, and reasoning,’ as the Code of 1883 so well 
describes it ? 

As in the case of Standard III., I may state that 
the scheme of lessons for Standard IV. is based upon 
the contents of the ‘Science Reader’ for Stan- 
dard IV., published by the editor of this magazine 
and written by myself. The following is the syllabus, 
with the number of lessons forming the year’s course. 
The chapters are the contents of the book, and full- 
stops separate the various lessons. 


CuHaprTer I, 
Matter, and elementary bodies. (One lesson.) 


CuHaprTer II, 


The most common elementary bodies: Oxygen. 
Carbon. (Two lessons.) 


Cuaprter III. 


Hydrogen. Nitrogen. Composition of water. 
Composition of air. (Four lessons.) 


CHAPTER IV. 


Distinction between chemical and physical proper- 
ties. Weight. Attraction of cohesion and the three 
states of matter. Indestructibility of matter. (Four 
lessons.) 

CuarTer V. 


The mineral kingdom : rocks, minerals, and metals. 
Granite, clay, slate, and sandstone. (Two lessons.) 
CHAPTER VI, 


Limestones : different kinds; how formed. (One 
lesson. ) 
Cuapter VII. 


Metals: chief ores. The scientific principles in- 
volved in the smelting of iron. (Two lessons.) 


Cuaprer VIII. 


Force, work, and machines. ‘The simple machines 
or mechanical powers. (‘Two lessons.) 


CuaptTer IX, 


The air: its physical properties, weight, and tem- 
perature. Thermometer. Barometer. (Three |les- 
sons. ) 
CHAPTER X, 


The aqueous vapour in the air. (One lesson.) 


CHAPTER XI. 


Dew, clouds, and rain, Hail and snow. (Two 
lessons.) 
CuarprTer XII. 


The vegetable kingdom : parts of a flowering plant: 
root, stem, leaves. (One lesson.) 
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CuaprTer XIII. 
Parts of a plant (continued): the flower; Wall- 
flower. Buttercup. Primrose. (Three lessons.) 
Cuaprer XIV. 


Products of a plant: distinction between organic 
and inorganic matter. Starch. Sugar. Oil (é¢., 
vegetable). Gluten. (Five lessons.) 


CHAPTER XV. 


The animal kingdom : vertebrata and invertebrata. 
The five classes of vertebrata. Class V. Fishes, 
(Three lessons. ) 


CHapTrer XVI. 


Amphibians (2). Reptiles. 


(Three lessons.) 


Cuarter XVII. 


Mammals, insectivorous. Herbivorous. 
(Five lessons. ) 


Birds (2). 


Carnivorous. 


In the above course there are forty-four lessons. 
There are, however, several supplementary lessons 
that it will be necessary to give. For instance, a 
description of some of the apparatus used, such as 
the pneumatic trough (two lessons); the structure of 
flame (one lesson) ; the Bunsen burner (one lesson) ; 
a common spirit lamp (two lessons). In the early 
part of the course it will also be found necessary to 
give lessons upon such operations as evaporation, 
condensation, distillation, filtration, and precipitation. 


(Zo be continued.) 
—— Jas 
Article 106 () 


Merit Grant in Infant Schools. 


BY MRS. MORTIMER, 


Lecturer on Kindergarten at the Home and Colonial Training 
College, London. 


LESSON—FOOD. 


CLASS—CHILDREN OVER SIX. 


1. Jntroduction.—What do you call the first meal you 
have in the morning? Breakfast. 

What do we have for breakfast? Bread-and-butter, 
tea, coffee, milk, and sometimes fish, eggs, or bacon. 

When do you next have anything to eat? At dinner 
time. What do you have for your dinner? Meat, 
potatoes, cabbage, and sometimes peas or beans. Do 
you have another meal during the day? Yes, we have 
tea. What do you have for your tea? Bread-and-butter, 
and sometimes marmalade or jam. Is that all? do you 
not drink anything? Oh, yes ; we have tea, or hot milk, 
or cocoa, 

Now tell me the different times during the day that 
you have meals. Breakfast, dinner, and tea time. How 
many times is that? Three. Is there not another meal ? 
Yes, father and mother and grown-up people have 
supper. When do they have supper? At night when 
we are in bed. 

Can you give me one name for all the different things 
you have for breakfast, dinner, and tea? Yes, they are 
called food. What do we do with the food? We eat it. 
Do we eat tea, coffee, cocoa, and milk? No, we drink 
those things. Tell me the names of some food we eat ? 
Bread, meat, potatoes, cheese, cabbage. Now tell me 
the names of some we drink. Tea, coffee, cocoa, milk, 
water. 





II. Uses.—How do you feel if you have not had any 
food fora long time? Very ‘hungry.’ And how do you 
feel if you want something to drink? Very ‘ thirsty.’ 
Do you know why we eat and drink? Because we are 
hungry and thirsty. What does the food do for us? It 
makes us grow big and strong and keeps us from being 
ill. What would happen to us if we were not to have 
any food? We should be ill and die. Then you see 
food keeps us alive and makes us grow strong. 

III. Different kinds—Now 1 want you to think of all 
the different things we eat, and see if we can find out 
where they come from. First think of your dinner, what 
do you generally have? Meat and potatoes. Where 
does your mother get the meat? She buys it of the 
butcher. Tell me some different kinds ofmeat? Mutton, 
beef, pork, veal. What else do you have,—think of 
Christmas? Ducks, goose, turkey, fowl. 

What do we call mutton? The flesh of the sheep. 
What is done to the sheep before the flesh is called 
mutton? It is killed. What is beef? What is pork? 
Yes, but the flesh of the pig is also called bacon. I will 
tell you the difference between pork and bacon. When 
the pig is killed the flesh is called pork. <A great deal of 
this perk is salted and smoked by means of wood fires, 
and then it is called bacon. And what is veal? The 
flesh of calves. What are calves? 

Can you give me one name for bullock, sheep, pig, 
duck, goose, turkey, fowl? Yes, they are all animals. 
Then you see all our meat is obtained from animals, and 
therefore we call it animal food. But there are also some 
other animals that we eat. Cannot you think of any? I 
am thinking of fish. Now tell me the name of some? 
Cod, herring, haddock, eels, and plaice. One little boy 
said bloaters. Well, you must remember they are dried 
herrings. Now name all the animal foods you know, 
and we will write the names on the blackboard. 

What do you have for your dinner besides meat? 
Fotatoes and cabbage. Try to think of something else. 
Beans, peas, turnips, carrots. Do you know what we 
call these things? Well, look at the word I am et 
on the board, veg-e-ta-bles. Now what do we call them 
Vegetables. How many kinds of food do you know? 
Two. What are they? Animal food and vegetable food. 
We will now write down all the vegetable foods you can 
think of. You said you had bread and milk for break- 
fast. From where does the bread come? From the 
baker. Do you know of what the baker makes the bread 
and from where the flour is obtained? Then under 
which kind of food shall we put the bread ? 

From where do we get the milk? From the cow. 
Then in which line s we put milk? Then you eat 
butter. Who can tell me where we get butter? Of what 
is it made? Then where must we put butter? One 
little boy said he had an egg. Where do you get eggs? 
In which line shall we put s? In a similar manner 
the teacher should deal with the other things mentioned 
by the children. 

IV. Summary.—This would consist of the two columns 
of names containing (a) animal food ; (4) ble food. 

The children then for an exercise should divide on 


their slates each class of food into (a) food for eating, (4) 
food for drinking. ' 

Another exercise might be to require the children to 
point out the foods used at the different meals. 


LESSON—THE ORANGE AND THE LEMON. 
CLASS—CHILDREN OVER SIX. 


Apparatus :—An orange and lemon. A picture of 
the trees. 


The children should be asked to name these fruits, and 
then their attention should be directed to the orange. 


1. Description.—What can you tell me about this orange ? 
It is round. What colour is it? Of a reddish ow 
colour. This kind of yellow we call orange colour, It is 
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also bright. If you feel it, what would you say? It is 
smooth, and rather soft. 

Before you eat an orange, what do you have to do? 
Take off the outside. What is the outside caJled? The 
peel. Who can peel this orange? Do you peel it like 
you do an apple? No, you can pull the — off the orange. 
And the apple? You must cut the peel off. Now let me 
look at the peel. What colour is inside? It is white. 
Yes ; now look at the edge of the peel, and tell me whether 
the yellowor white partis the thicker? The white part. Yes ; 
the yellow part is verythin. Howdoes the yellow part taste? 
Very bitter. Do you eat the peel? No; it is not nice. 
Which part of the orange do you eat? The inside. Well, we 
will now look at the inside. What colour is it? Yellow. 
What covers the inside? A very thin skin; here is a 
piece of it, it is so thin that you can see through it. Now 
watch me ; what am I doing? Breaking the orange into 
pieces. What do you notice about each piece? It has a 
thin skin all over it. Let us count how many of these 
pieces there are. How many? Ten. Sometimes there 
are nine, and sometimes eleven. Look at one of these 
pieces ; what shape is it? Itis half a circle. Yes ; the 
outside of the half. circle is very thick, and then it 
gradually gets thinner. Anything of this shape is said 
to be wedge-shaped. We will now break this skin, and 
then what do you see? Juice, pips,and the pulp. Which 
do you eat? The juice and the pulp. What do you do 
with the pips? Throw them away. Now look at the 
pulp; what can you say about it? It is yellow, very 
soft, and made up of a great number of little pieces ; 
if you taste it, it is sweet. Are all oranges sweet? 
No; some are very sour. I suppose you do not like 
them, then? 

II. Uses.—For what do we use oranges? For eating. 
Do we eat them for our dinner or tea? Oh no; we like 
to eat them at any time. When do you like an orange? 
When we are thirsty. Why? Because it is so juicy that 
it quenches our thirst. There is another use we make of 
oranges ; do you know what it is? They are made into 
marmalade. What do we do with marmalade? Put it 
on our bread and eat it ; it is something like jam. Then 
I daresay when you are eating cake you sometimes find 
some pieces of peel. The peel of the orange is used for 
this purpose after it has been preserved with sugar. This 
peel is also put in puddings. 

III. Where found.--Do you know where we get oranges? 
They grow on a tree called the orange-tree. We do not 
see orange-trees growing in this country, for it is not warm 
enough to make the fruit nice; they grow in very warm 
countries. Do you know how we get them here? They 
are picked off the trees and packed very carefully in boxes, 
and then they are brought to England in ships. Who 
has seen one of these boxes of oranges? What have the 
oranges round them? They are wrapped in soft white 
paper. Do you know why this is done? To keep the 
oranges from rubbing and knocking against each other. 
What would happen if they did knock against each other? 
They would be bruised, and then they would go bad. 

We will now talk about the lemon. 

I. Description—What can you tell me about it? Is it 
the same shape as the — No, it is not so round. 
Tell me something that is of the same shape. An egg. 
What do we say of things that are of this shape? That they 
are oval. Now, all of you at, ‘The lemon is of an 
oval shape.’ What about the colour of the lemon? It 
is lighter than the orange. Yes ; we say the lemon is of 
a pale yellow colour ; it is smooth and rather soft like 
an orange. 

What part is this? The peel orrind. You see I can 
take the rind off just in the same way as I did the orange. 
Now look at the peel ; what will you say? It is made up 
just like the orange, ee outside, and a thick white 
part inside. Yes ; and you must be careful not to eat 


the white of the orange and lemon, for i is likely to make 


you ill. Now look at this part, and you will see that it is 
covered by a thin skin, just like the orange, and yet when 
you look at the inside of the lemon you can see a great 
difference. What is the difference? It is very in 





colour. How else does it resemble the orange? You are 
able to divide it up into a number of small pieces. Yes ; 
count the pieces and tell me how many there are. Now 
look at one of the little pieces and tell me what you notice. 
We see that there are pips, pulp, and juice, just like the 
orange. Taste one of the pieces ; does it taste like the 
orange? Oh no, it is sour. 

II. Uses.—For what do we use lemons? To make 
lemonade. For what do you use lemonade? For drink- 
ing. Why do you not eat lemons as you do oranges? 
Because they are so sour; we make a drink of them 
instead, and we put a great deal of sugar with them. For 
what else do we use lemons? They are sometimes made 
into marmalade, and they are used to flavour pies, 
cakes, etc. Lemon peel is also used like orange peel, to 
put into cakes, puddings, etc. 

Ill. Where found.—Lemons grow on trees in warm 
countries, like the oranges, and they are sent to this 
country much in the same way. Lemons are wrapped in 
paper and packed carefully in boxes. 

V. Summary.—The orange and lemon have a peel ; 
they are divided into parts. Each part contains pulp, 
pips, and juice. 

They grow on trees in very warm countries. 

The peel of the orange and lemon is used for flavouring. 

The orange and lemon are made into marmalade. 

The orange is round and the lemon is oval. 

The orange is sweet and the lemon is very sour. 

The orange is used for eating, and the lemon is made 
into lemonade. 

This summary would have to be written on the black- 
board at the end of the lesson,'so as to make a comparison 
between the two fruits. It should be obtained from the 
children, and would thus serve as a recapitulatory exercise. 


LESSON—THE OYSTER. 
CLASS—CHILDREN OVER SIX. 
Apparatus :-—Oyster, a few shells, an oyster-knife, 


I. Description.—The children should be shown an 
oyster, and asked to name it. What part of the oyster 
can you see? What part amI touching? The outside, 
or shell. Where is the oyster? Inside the shell. What 
can you say the shell of the oyster is? It is its home. 
Can you tell me the names of any other fish that live 
in shells? Yes, the periwinkle, whelk, mussel. Is the 
shell of the periwinkle like the shell of the oyster? 
Is it like the shell of any of these fish? No, it is very 
different. Here is an oyster shell, what can you say 
about it? It is of a brownish colour. Itis rough. It is 
made up of different pieces. Yes, when a shell is like 
this, we say it is scaly. Now, look at the inside of this 
shell, what can you say aboutsit? Itis bright. It is of 
a white colour. Some parts look like pearls. Which side 
of the oyster shell is the prettier? The inside. 

Now, look at this oyster, and tell me how many shells 
it has? It has two shells. Are they both alike? No, 
one shell is flat, and the other — is larger, and has a 
large hollow in it. Which shell is the flat one? The 
top one. Yes, and it is not as rough as the under, or 
lower one. 

I will now open this oyster; do you know what I shall 
have to use? A knife. Willmy penknife do? No, it is too 
sharp, and not strong enough. Yes, the oyster is very hard 
to open. What do you see inside the shell? An oyster. 
Where is it? In the Jarge, or lower shell. Can you 
move the shell away easily? No, the oyster is joined to 
it. What must I do, then? You must cut the oyster 
away from the shell. Tell me something about this oyster. 
It is soft, cold, slippery, and of a light colour. Do you 
see these pieces 0 lying along the shell? They form 
what is called the mané/e of the oyster. If you look care- 
fully at the mantle, you will see something along the edge. 
What can you see? The edge is nearly black. This is 
called the deard of the oyster, and forms the gills. For 
what do fish use their gills? To breathe with. 





116 


THE PRACTICAL TEACHER. 


[May, 1884. 





II, Uses.—For what do we use oysters? For eating. 
They are considered very good food, and sometimes, 
when people are ill, they are ordered to eat oysters. Do 
you know why? To help them to get strong. 

Then there are some oysters that are very valuable, 
because of pretty little things found in the shell. They 
are called pearls. Have you heard of pearls? Have 

ou seen any? Mary says, her sister has a pearl neck- 

ce, and another little girl says her mother has a 
box made of pearl. This pearl is the inside part of the 
shell of the oyster. The little pearls I was telling you 
about are used to put in rings, lockets, pins, etc. It 
would be well for the teacher to show the children 
some jewellery containing pearls, so as to help them 
to distinguish between these pearls and the mother- 
of-pearl used for buttons, knife handles, in inlaying 
wood, etc. 

Ill. Where found—Where do ail fish live? In the 
water. Can you tell me what most fish do in the water ? 
Swim about. Does the oyster swim about? The oyster 
is not able to swim. It fastens itself to a piece of rock 
or stone, and remains there. Which shell do you think 
is fastened to the rock? Thebottomone. A great many 
oysters are found together, and the place where they are 
found is called an oyster-bed. How do you think we 
get the oysters from the bottom of the water? Well, I 
will tell you. Men take out a small net, fastened to a 
round ring of iron. They let this down to the bottom 
and then drag it along, and thus scoop up the oysters, and 
many other things that are in the water. The oysters are 
then picked out, and sent to the shops for us to buy. The 
oysters containing the beautiful pearl for making buttons, 
etc., are not found near our country. They are brought 
from places a very long way off. 

IV. Summary.—This should be written on the board 
as the lesson proceeds, and should consist of simple words. 
It should then be copied by the children, or read, and 
afterwards written from memory. 

An oyster lives in two shells in the water. 

A part of the oyster is called the mantle. The gills are 
called the beard. The oyster is used for food. 

The shells of some oysters are used for making buttons, 
handles of knives, pretty boxes. This substance is called 
mother-of-pearl. 

Small pearls for rings, lockets, etc,, are also found in 
oysters, 


LESSON—THE SPIDER. 
CLASS—CHILDREN OVER SIX. 
Apparatus :—Picture or enlarged drawing of a Spider. 


I. Description.—Children to be shown the picture, and 
to be asked what it is. Yes, it is a spider. Have you 
ever seen one? Where? Sometimes in the corners of 
the rooms. How do you know there is a spider in the 
corner? You see a cobweb. What does your mother do 
when she sees a cobweb? She gets a broom and sweeps 
it away. Why? Because it looks dirty and untidy. 
What does the poor little spider have to do then? tt 
has to go somewhere clse and make its web. You may 
sometimes sec them in gardens, on bushes and trees, and 
if you ever go into a cellar you will be sure to see some 
there. 

I want you now to look at this large picture of a 
spider, and tell me all you can about it. Look at its head, 
do you see how it is joined toits body? Yes ; the spider 
has no neck, its head is joined on to its body without a 
neck. 

What has the spider in front of its head? Two lon 
horns. Well, they are something like horns, but we cal 
them pincers. Repeat, ‘ The spider has a pair of pincers 
in front of its head.’ Do you know the use of these to 
the spider? It uses them to catch its food. Now you 
may count its eyes. How many can you see? Eight; 
twe in front, two on each side, and two at the top. I 





How many have you? Onlytwo, Where arethey? In 
front of our head. What do you do when you want to 
see something at the side of you, or behind you? Turn 
our heads. Well, you see the spider has no neck, 
therefore it cannot turn its head about like we can, so 
what has it to enable it to see all round? Eyes in 
different parts. 

Now let us see how many legs it has. Eight. It 
will be easy to remember that the spider has eight eyes 
and eight legs. Look at the legs again. What do you 
see at the end of them? Yes, they are like two hooks, 
something like the pincers. Where are the pincers? 
Quite right. They are in front of the head. 

II. Hadits—Children to be asked what the spider 
has to eat. Flies and other insects. How does it catch 
these? In its web. Would you like to know how it 
makes its web? Well, I will tell you. The spider has 
in its body some juice, very thick and sticky, something 
like treacle. What colour is treacle? This juice is not 
the same colour as treacle, it is quite white. It is of 
this juice that the spider makes its web. When it 
wants to weave its web, the juice comes out of its 
body through very tiny holes, and makes a kind of thread. 
A drawing of the web might be shown and examined, 
the teacher pointing out how the threads cross one 
another, and are fastened at the ends. Why does the 
spider weave its web? Tocatch its food. How is it that 
the flies go into this net? The web is so fine that as the 
fly goes along quickly it does not see it and so is caught 
in it. Where is the spider? He is somewhere very near 
waiting for some food; directly he sees the fly caught he 
walks round and round it, all the time winding a thread 
round to fasten its wings and legs; then the spider 

ierces the fly with its pincers, and sends some poison 
into the holes made ; the fiy is thus killed, and the spider 
has its food. Hethen mends the web and watches for 
another insect. 

III. Summary.—The spider’s head is joined to its 
body without aneck. The spider has a pair of pincers in 
front of its head. It has eight eyes and eight legs, 
furnished with two hooks something like its pincers. 

The spider lives on flies, gnats, and other insects, which 
it catches in its web. 

It weaves its web of a substance which comes out of its 
body through little holes. 

This should be written on the blackboard as the lesson 
proceeds, and at the end carefully read through by the 
children. If convenient, the children should copy it on 
their slates. 


LESSON—THE COD. 
CLASS—CHILDREN OVER SIX. 


Apparatus : If possible,a small Cod might be shown to 
the children, or a picture of one; some smaller fish. 


1. Description.—The smaller fish, ¢.g., herring, had- 
dock, mackerel, plaice, etc., to be brought before the 
children, who should be asked to name them. The cod 
now to be shown. What kind of fish would you say this 
is? Alarge one. Do you know its name? Yes, it is 
acod. This is a very small cod ; most of them are about 
as long as this—(show length of 24 feet or 3 feet, the 
average length of the cod), and there has been one caught 
as long as this (show length 5 feet 8inches.) What can 
you now tell me about the cod? Itis a large fish. Are 
they all the same size? No. Then we say they vary in 
size. Now look at the head of the cod. If you feel it 
what do you find out? It is very smooth. Look at its 
body, where is it thickest? In the middle. Repeat: The 
cod’s body is thicker in the middle than it is at the ends. 
With what is it covered? With scales. What is the 
colour of its body? It is different in different parts—in 
some places of a greenish colour, and in other parts white. 
What can you tell me about its mouth? It is large, and 
do you see what it has at the end of the lower part of its 
mouth? We call this a deard. Have you ever seen any 


wonder what is the use of all these eyes to the spider. | one with a beard? Yes, some of your fathers have beards. 
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Where do they have them? On their chins. If you were 
to look inside the cod’s mouth, do you know what you 
would see? Teeth. Yes, a great many teeth—several 
rows of them. How many rows of teeth have you? 
Only one. Repeat, ‘ The cod has several rows of teeth.’ 

Now see what the cod has on its back. Fins. Let us 
count them. Three on' the back, two at the gills, two 
on the breast, and two near the tail. What is the use of 
the fins ? 

Il. Habits and food.—-Where does the cod live? In the 
sea. Is it found near our own country? Yes, but it is 
still more common near countries a very long wy, from 
here—they are much colder countries than ours. en go 
out in ships to these places to catch the fish. What are these 
men called? Have you ever seen any one fishing ? What 
do they use to catch the fish? Sometimes a net, and 
sometimes a long line with a hook at the end. Well, the 
men who go to catch cod use a hook and line. Some 
men catch a great many cod. What do they do with 
them when they have caught them? They put them in 
the ship and then bring them home. 

What does the cod get to eat in the sea? Fish. Yes, 
they eat small fish and worms. They also eat crabs. 
What are crabs? Yes, they are fish. With what are 
they covered? With shells. Do you know any other 
fish covered with shell? We call all these shell-fish. The 
cod is very fond of eating shell-fish. 

III. Uses.—For what do we use the cod? For food. 
What does your mother do with it? Boil it. How does 
the fish look when it is cooked? Very firm and white ; 
it is very nice to eat. There is one part of the fish that 
is sold by itself, do you know what itis? Theroe. This 
also is very nice when it is cooked. Do you know any 
other use of the cod? Have any of you ever tasted cod- 
liver oil? Some of you have had some. Why did you 
have it? Itisa medicine, and people take it to make 
them well and strong. We get cod-liver oil from the cod 
—there is one part inside the cod called liver. You all 
know what liver is, and it is from this part that the oil is 
obtained. 

IV. Summary.—The cod is a large fish. 
very smooth. 

_ cod’s body is thicker in the middle than at the 
ends. 

It is covered with scales, 
with several rows of teeth. 
The cod has nine fins. 

The cod lives on small fish and worms. 
shell-fish. 

The cod is used for food. Cod-liver oil is obtained 
from its liver. 

This should be written on the black board as the lesson 
proceeds. 


Its head is 


The cod has a large mouth, 
It has a beard. 


It also eats 


(Zo be continued.) 
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Music. 


BY RALPH DUNSTAN, MUS. BAC., CANTAB. ; 
L. MUS., T.C.L.; 
Member of the Council of the Tonic Sol-fa College, etc. 
(Continued from page 17.) 

DIATONIC AND CHROMATIC INTERVALS.—By the 
addition of the ‘ Chromatics,’ fe, ta, de, ma, etc., to 
the natural diatonic scale, many new intervals can be 
formed. In reckoning such intervals it will be neces- 
sary to bear constantly in mind the rule laid down in 
treating of diatonic intervals, viz., the name of the 
interval (second, third, fifth, etc.) 7s reckoned according 
to the number of included DEGREES of the scale. 

Thus the intervals, d-m, d-ma, de-m, and de-ma 
are all ¢Airds, including the degrees d, r, m, or inflec- 
tions of these; and, by the same rule, the interval 
d-la is a sixth (d, r, m, f, 8, la), while the interval 





d-se is a fifth (d, r, m, f, se): the number of semi- 
tones in each of these intervals is the same, but the 


names are quite distinct. 
wanes * 3: 
===] 


{ 
Fifth. 

Seconds, thirds, sixths, and sevenths, which are 
greater than Major, are said to be ‘ Augmented’ ; when 
less than Minor they are ‘ Diminished,’ 

Fourths, fifths, and octaves, when greater than 
perfect are augmented or ‘ Pluperfect, when less than 
perfect, Diminished, or ‘ /mperfect.’ 

When ‘ inverted’ 

An augmented interval becomes diminished 
A diminished - - augmented 
A p Lup erfe ct ” ” impe rfe ct 
An imperfect » pluperfect 

Table showing examples of the most important 
Diatonic and Chromatic intervals, with their Inver- 
sions and the number of included semitones. 

N.B.—The lower interval is the inversion of the 
higher, and vice-versa. 
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Perfect. (a) Augmented Dimini 
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4ths, d f 
Augmented. 


Perfect. (a) Diminished. 
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(a) The augmented 4th is often called a pluperfect 4th or a tritone, and 
the diminished sth an imperfect sth. 


Perfect. 
12 semitones. 
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TRANSITION AND MopuLation.—Staff-Notationists 
and Solfa-ists have different meanings for these 
words. According to the former, Modulation is any 
change of key or mode, and 7Zvansition implies a 
sudden or violent modulation. 

Mr. Curwen restricted the uses of these words and 
made their signification more definite, so that in Solfa 
language Zransition is change of key, and Modulation 
is change of mode. 

For the present we shall adhere to these latter 
definitions. 

TRANSITION, OR CHANGE oF Kery.—The whole 
theory of Transition is best shown by what is called 
the ‘Extended Modulator.’ On this modulator 
several scales are printed side by side in such a manner 
that the scale immediately to the right of any particular 
scale represents a key or scale whose Tonic or Key- 
note is a perfect-fifth Aigher than the Tonic or Key- 
note of that scale, the DOA of the one corresponding 
in pitch to the SO// of the other ; thus— 


m' se ae 
— 


DOH ' 
TE 


LAH... 
SOH... 

I yes 
FAH... 
ME ... 
RAY... 
DOH... 


The Zransition implied by changing from the first 
of these scales to the second is equivalent to a 
change from the key of C to that of G (with one 
sharp), or from the key of G (with one sharp) to 
that of D (with “wo sharps); or from the key of 
B flat (with fwo flats) to that of F (with one fat), 


etc. Each note of the second scale corresponds with 





a note of the first scale with the exception of 7EZ ; 
this note, which is of course a semitone below DOH, 
is not the equivalent of FAH, a tone below SOH, 
but of FZ the sharp of FAH. In other words, the 
FAH of the old scale is sharpened a semitone to FE, 
= becomes the /eading note, TE, of the new 
scale. 

As there is only one note of the old-scale changed, 
and this note is sharpened, the process of changing 
from the first scale to the second is called ‘a Transi- 
tion of one sharp remove ;’ and there is, of course, one 
new note, TZ. 

By extending the process of transition to the next 
scale— 

i eee 

eee Oe 
DOH' . 
TE... 


LAH ... 


et 
r 


SOH 
fe... 
FAH ta 
P- ...~ 
RAY 
de... 
DOH 
It will be seen that the new DOA is equivalent in 
pitch tothe old RA ¥Y (the whole scale has been raised 
a tone or Major Second), and there are fwo notes in 
this scale which do not correspond to diatonic notes 
of the former, viz, ZZ and ME: this is called ‘a 
Transition of ¢wo sharp removes.’ 


Let us now veverse the process, reading the Modu- 
lator from right to left instead of from left to right. 


(2) (1) 
s ... DOH' 
vio Ge 

S. 
m... ZAH 


f ae 


DOH—FAH 
t, ... ME 


a, wey 
8, ...DOH 


The FAA of the first scale becomes the DOA of 
the second, and the 7Z is lowered or flattened to 
TA, which becomes the #47 of the new scale. This 
is ‘a Transition of one fat remove,’ and the new note 
is FAH. Such a Transition which /owers the pitch of 
DOH a perfect fifth (or, what is the same thing, raises 
it a perfect fourth), is equivalent to a change of key 
from C to F (with ome flat), or from F (with one flat) 
to B flat (with ¢wo flats), or from D (with ¢wo sharps) 
to G (with one sharp), etc. 

By repeating the same process we get ‘a Transition 
of ¢wo flat removes,’ where the DO/ is lowered a 
oie second, and the two new notes are 47 and 

HL. : 

The student should procure a small * Extended 

Modulator’ (Messrs, Curwen and Sons), and by 


DOH 
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attentive examination and study of it verify and learn 
by heart the following table :— 


KIND OF ~ 
TRANSITION. EFFECT ON Don, New NOores. 
1sharpremove Raised Perfect 5th t 
2 4, removes »» Major 2nd t,m 
oe *” Lowered Minor 3rd_ ~—s t, m, 1 
a a - Raised Major 3rd t,m,lr 
i n Lowered Minor 2nd_ t, m, 1, r, 8 
% Raised Augmented 4th t, m, l, r, 8, d 
,- « és »» Chromatic Semi- 
tone t, m,1,r,s,d,f 
1 flat remove »» Perfect 4th f 
2,, removes Lowered Major 2nd f, d 
3 o 99 Raised Minor f,d,s 
aa Rn Lowered Major 3rd f d,s,r 
> pe Raised add . fd, s,r,1 
” ” ” imint t 8, T m 
'~ - Lowered Chromatic +4, 83,1, 
Semitone f, d, s, r, 1, m, t 


In the notation of Transitions, besides the new key 
and the ‘ bridge-tone’ already explained, the new note 
or notes should also be shown; in sharp Transitions 
the new notes are placed tothe right of the name of 


= new key, and in /a¢ transitions to the &/; 
thus :— 


Key D. E. t.m. df. D. 
(a)\d irn|f.s m |*d irnjf.s nm |"m ir .ti/d i= | 


s.d.f, A 


Key F. p. 
()|m :f 3s |! smid |"*d st, 71, 1h :8@,.1,:t) } 


green 
|hd irnir.t|d —— f 


MopuLaTION is a change of Mode, as from Major 
to Minor, or from Minor to Major. 

When a change of Key is accompanied bya change 
of Mode it is called a TRANSITIONAL MODULATION, as 
in Ex. (4) above. 

When translating music from the Staff Notation to 
the Sol-fa, the ‘unmarked’ DOA for Treble and 


Alto parts lies in this part of the Staff i= 
oOo 


and for Tenor and Bass parts in this ———— 

To prevent the multiplicity of ‘Octave-marks,’ Tenor 
and Bass parts are, in Sol-fa, always written an octave 
higher than the real sounds signified. 

CHORDAL STRUCTURE OF THE SCALE.—When the 
notes Gd, m, 8s, are sounded together they produce 
what is called the ‘ Chord’ of DOH. 

A chord is a combination of two or more notes 
sounded simultaneously, and the construction and 
treatment of chords form the basis of the theory of 
Harmony. 

The ‘Scale’ is sometimes said to consist of the 
note of the Tonic, Dominant, and Sub-Dominant 
chords. These are, 

In the Major Scale :— 


(a) Chord of Tonic (or Chord of { 8 = 
DOH) eee eve eee d — ~- 


(6) Chord of Dominant (or Chord 
Gagne sa 0 


(c) Chord of Sub-Dominant (or 
Chord of FAH) ... we 








It will be seen that all the notes of the Major Scale 
are comprised in these three chords. 

In the Afinor Scale the corresponding chords are 
those of LAH (the Tonic), *£47Z (the Dominant), 


with SZ instead of SOH, and RAY (the Sub- 
Dominant). 


n 

Chord of LAH {i él 
' ‘ 
‘i 

Chord of 8&2 {te $az-I 
n 


Chord of RAY ff @=s-1 
era 


(Zo be continued.) 
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Chemistry of the Hon-Metullics. 
By EDWARD B. AVELING, D.Sc. LONDON. 


[This series of articles, whilst dealing with the subjects required 
by the University of London for the Matriculation Examination 
and with those required at the Elementary Stage of the Inorganic 
Chemistry (Branch X.) Science and Art Department, is intended 
as a practical guide to the philosophical and systematic study 
of the non-metallics. ] 


CHAPTER II1.—(continued.) 
To sum up our simple table of weights and measures : 


LENGTH. 
Millimetre yyy metre Decametre 10 métres 
about #5 in. 
Centimetre +45 metre \ Metre { Hectometre 100 ,, 
about fin. ; (39°37in.) } 
Decimetre 5 metre | Hometee 1000 ,, 
about 4 in. 


VOLUME. 
Millilitre gyq litre } Litre {Hist Io litres 


Centilitre yy, (1°765 imperial+ Hectolitre 100 ,, 


Decilitre yy yy pints Kilolitre 1000 ,, 
MASs, 
=a Decagram 10 grams 
a reve gram Gram Hectogram 100 ” 
entigram y}5 5» (15°432 grains) | Kilogram 1000 ,, 
Decigram 5 ” about 2°205 lbs. av. 


These weights and measures are in constant use in 
chemical laboratories, and in making chemical calcula- 
tions. In connexion with every ——— and every 
reaction met with in our study of chemistry, these will be 
used. It is necessary, therefore, to at once familiarise 
the student with the working of these tables, and a few 
examples are taken before we proceed further. : 


EXERCISES ON WEIGHTS AND MEASURES, WITH 
SOLUTIONS. 


(1) Find tne equivalent in English measure of 3 kilometres, 
2 hectometres. 

kilometres = 3000 metres 

2 hectometres = 200 metres 
I metre = 39°37 inches 

3200 metres = 39°37 X 3200 inches = 125984 inches 
125984 inches = 10498 feet 8 inches = 34 s. 1 ft. Sins. 
=1 mile 1739 yards 1 foot 8 inches, 


(2) Find the equivalent in English measure of 1 hectolitre 
9 dectilitres. ; P a 
1 hectolitre = 100 litres=176°5 imperial pints . 
7 dectilitres= Jy litre =7 x °1765=1°2355 mest 177°7355: 
177°7355 pints =88°8677 quarts = 22°21 llons. 


(3) Express 1 ton as its equivalent on the metric system. 
1 ton=20cwt.= 2249 Ibs, = 2240 x 7O00'grains = 1 grains 


} = 3200 metres. 
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15°432 grains=1 gram 
‘ 1 
I grain=-———_ = , 8), grams. 
gr 15°432 itass & 

15680000 grains = es ~ = 1016070y°/,%5 grams. 

= 1016 kilograms 7 decagrams ¥y's%5 grams. 
(4) The number of millimetres in 20°7 metres. 
I metre = 1000 millimetres 
20°7 metres = 1000 x 20°7 = 20700 millimetres. 








(5) The number of kilograms equivalent to 5004 milligrams. 
1 milligram =1$55 gram = ry's5 X ropa kilogram. 
5004 milligrams = yy'pz X ross X 5004 kilograms= y7,"'55 = 
005004 kilograms, 
(6) The number of decalitres in 2000 centilitres. 


1 centilitre =}, litre= 145 x ps decalitre. 
2000 centilitres = +}, x y's X 2000=2 decalitres. 
—_—_—_—_—_—_—_—_—_—_— 





(7) The number of cubic centimetres (c.c.) in 54 litres. 
1 litre =1 cubic decimetre = 1000 c.c. 


54 litres = 1000 x 5} = 5500 c.c. 
(8) The number of cubic metres in a kilolitre. 
1 kilolitre . = 1000 litres = 1000 cubic decimetres, 
10 decimetres= _—iI:- metre .*. 1000 cubic decimetres=1 cubic 
metre, and 1 kilolitre=1 cubic metre. 


(9) The weight of 2 hectolitres of distilled water. 


1 hectolitre= 100 litres= 100 cubic decim. = 100 x 1000 ¢.c. 
1 c.c, of distilled water weighs 1 gram. 
*, 1 hectolitre weighs 100 x 1000 grams= 100 kilograms, and 


2 hectolitres weigh 200 kilograms. 
(10) The weight of a kilolitre of a liquid of specific gravity 5. 
(Water is the standard of reference for liquids.) 
1 c.c. of water weighs I gram. 
1 kilolitre = 1000 litres = 1000 x 1000 c.c. 
.*. I kilolitre of water weighs 1000000 grams. 
1 kilolitre of liquid of specific gravity 5 weighs 5000000 grams 
= 5000 kilograms. 





EXAMPLES ON WEIGHTS AND MEASURES FOR 
SOLUTION. 
(1) Find the English- system equivalents of the following (the 
answers are in italics) :— 
(a) 27 metres 
(+) 4 hectometres, hd | 
metres, 7 deci 
metres. eee 
(1 centimetre 
(d) 1 millimetre 
(ce) °6 of a litre nes 
(/) 7 kilolitres 7 milli- 
litres ... : pints. 
(g) 2cubic metres ... 441 gallons, 1 quart. 
(4) 1 kilogram «+ 2 1bs., 1432 grains 
(7) §°75 hectograms... 1 /0., 1873°4 grains. 
(4) 1 milligram 015432 grains, 


29 yards, 1 foot, 6°99 inches. 
446 yards, 2 feet, 10°519 inches. 


*3937 inches (nearly } inch). 
03937 inch (nearly ps inch). 
1'059 pints. 

1544 gallons, 1 quart, 1°012355 


(2) Find the metric-system equivalents of the following :— 
1 kilometre, 6 hectometres, 9°3 
metres. 

3 decimetres, *4 centimetres. 

2 centimetres, § millimetres. 
(d) 4 gallons... 18 /itres, 1 decilitre, 3 centilitres, 
(ce) 3 quarts ... 3 litres, 3 decilitres, 9 ceniilitres. 
(/) 7 gallons, shguags 13 decalitves, 4 litres, § decilitres, 

1 pint ... 6 centilitres, 

ig) 1 1b. {Soe § decagrams, 3.grams, 


6 decigrams, 
(A) 3 qrs., 26 lbs, 
(7) 7°716 grains 


(a) 1 mile 


(4) 1 foot 
(c) 1 inch 


49 Ailograms, 8 hectograms, 9 deca- 
_ grams, 6 grams. 
5 decigrams. 


(3) Perform the following reductions :— 


(a) § kilometres to millimetres 
(4) 84550 centimetres to kilometres 
(c) 9} metres to millimetres 
(¢) 2°8 litres to millilitres 
(ec) 6 kilolitres to centilitres sie 
(/) 7 decalitres to cubic centimetres... 
(g) 3°5 litres to cubic centimetres 
) g kilograms to decigrams . 
(i) 17564 milligrams to grams 
(4) 4 hectograms, 9 grams to milligrams 











(4) pag the weights of the following (the answers are in 
italics) :— 
(a) Half a litre of distilled water 
(4) A cubic decimetre of alcohol 
(sp. gr. = °8) 4 
(c) .= millimetre of an centigram, 3°5 
SP. gr.=13°5) .. milligrams. 
(2) A cube of iron 3 " decimetres in 189 Ai os - 
the side (sp. gr. =7) slograms 
(e) A rod of copper 2 metres long, i 
section, 2 = c. m,. (. | oie, 6 
gr.=9) . ‘ = -| neclograms. 


The metric system of weights and measures once 
understood, we can turn again to our preparation of 
hydrogen. The symbols of the preparation of that ele- 
ment from zinc and sulphuric acid were: Zn + H*SO* 
=ZnSO'+H?*. Tocalculate the proportionate weights of 
the substances employed and of the substances formed in 
this reaction, we turn to the table on p. 12. The weight- 
numbers of hydrogen,{sulphur, oxygen given there are 
respectively, 1, 32, 16. The weight-number of zinc is 
65. Hence that of sulphuric acid (H?SO*) = 1 x 2(H?) 
+ 32(S)+16 x 4(0*)=2+32+64=98: and that of zinc 
sulphate (ZnSO*) = 65(Zn)-+32(S)+16 x 4(O*) = 65 +32 
+64=161. We re-write the equation with the weight- 
numbers beneath the symbols. 


Zn + H?SO4 ZnSO* +H? 
65 +2+32+64 = 654+32+64 +2 
—_— — —— 


5 hectograms. 


' 8 hectograms. 


98 161 


From this we learn that 65 parts by weight (say grams 
or pounds) of zinc require 98 parts by weight of sulphuric 
acid for solution, and that 161 parts by weight of zinc 
sulphate are formed while 2 parts by weight of hydrogen 
are liberated. These arethe fixed proportions by weight. 
If more than 98 parts by weight of the acid are poured 
upon 65 of zinc, only 98 will be affected, and all above 
that number will be untouched. For example, if on 65 
grams of zinc a hectogram of the acid are poured, 2 grams 
of acid will be left. 

We are now in a position to make the first of our 
chemical calculations. Wherever a question is given 
upon the weights of materials employed or produced in 
any given reaction, three things are necessary to its solu- 
tion. (1) The symbols of the reaction. (2) The general 
weight-numbers. (3) The particular calculation. 


EXERCISES ON THE PREPARATION OF HYDROGEN 
FROM ZINC AND SULPHURIC ACID. (Solved.) 
(11) 5 grams of hydrogen are required. How much zinc and 

sulphuric acid are necessary for its production ? 
Zn + H?SO* = ZnSO* + H? 
65 + 98 = 161 +2 
For 2 grams hydrogen, 65 grams zinc, and 98 grams sulphuric 
acid are needed. 
.% ? * 


ee 65*§ 


- 5326— t 
. *34£=162 


985 


2 
rams zinc + *$°=245 grams of acid. 





(12) What weight of hydrogen can be obtained from 9°8 
grams of sulphuric acid ? 


98 grams sulphuric acid yield 2 — eee 
» yields #5 
9" 8 oy yield Ay x 23 gram hydrogen. 


What 





(13) 13 grams of zinc are dissolved in sulphuric acid. 
weight of zinc sulphate is formed ? 


65 grams of zinc dissolved yield 161 grams ZnSO* 
yields 4° - ‘so 


yiela-?° 6 13= 32% grams, 
( Zo be continued). 


” ”» ” 


13 ” ”» ” 
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A MAY-DAY RAMBLE. 


tte grazioso. 














a 
1. Come, let 


us ram - ble trough 1 
2. Sit 


ye no more in tho 


be woods—How sweet the morn - i 
t-ful mood When sun - shine calls 


T. CRAMPTON. 

















BD. Allegretto 
1st TREBLE. (|g, :-.],:8, |[m 


2nd TREBLE. -.£,:m, |s, 
Bass. + .d):d, jd, 


» 


or - S 7 _N — 








r 
tJ L 








vd ' <- i o ! 


not care or so - li - tude Wear out 


2 2 





-'ry side-path Flo - rasstrewed Her trea - sures rich and 
this lone - 





m The warb - 
The sun 


all 
high, 


lers 
is 


@e 
and 








— = 





-) 
i. 


= 





-. ,— 





rim :f |m 
ir {ld 
Ty 18 





im |r 
:d ty 
$8, | 8; 











to call, That we 


the sky—Hur- rah for mer - ry 


their joy should share: Come a - way, 
May! Come a - way, 


a-way with chee 


we 
r-ful hearts To 


a - way with cheer - ful hearts To 





22 
hl 











im ir 
+8, |S 
id |t 














breathe . the sum -mer air! Come a - way, 
wel-come mer + ry May! Come a - way, 


a - way, 
a - way, 


To breat 
To 


a+ way, 
a - way, 


a - way, 
a + way, 


wel - 


ge 
he the sum - mer 
come mer - 














:d lt, 
om |S 
+8, | 8; 


hk 
f, es 
8, °- 








air! To 
May! To 
@ i. 














-|8 s-s-|-t-:d 
—|d s-s-|-ssf 


8,:-2-|f£,-2- 
~imyiet-}-t-3 1, 


|8,: fet«@ 
af 


Asi-t— 


dy:-:-|-!~ 


ms-i-|r = - rt|at 


the ss mM ‘all, 
did :- iif, “3 
f, mM: me: J. s @ 


: f/m :-3-|r :- 
d 18,14) t, :1, 
8, :- !-|8,:- 
'8,:- $-{83i- 


:f, Myiint—|-i-3 
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ce re eee 


BEHAVIOUR. ; 
Words and Music by T. CRAMPTON, 


In marching time. 





et Tener. 
end Treeee. 








° - 
: a- ny room at first, Step light - ly 
. And when the teach - er gives the word For pu - pils 
- The word to Halt! (5) is firm - ly given, Then all must 
© — SS SoS eee = 
Kev C. + ae time. nf 
ist TREBLE. (,8 a: wp |h kt J 3 
ond TREBLE. 4M | A nl hh J :f 
on Ch Oe el A 3 a | :8 














l = » >. 
os a a - $= —  < oe 4 ane -o<s 
=F = SSS SE aS 
- ad Lal se rT Sd >: 
' 





a! - - - b 
all pre- sent’ with a (1) bow, - tly close the door: 
to o + bey With prompt at - ten - tion tries: 


floor; Then greet 
sure - be a dunce ! 


(3) rise, Each one the or - der 
he who knows not sre left Soares Must 


once; And 











—_= 





nir' 
s is ‘ 
dit, 














school Tis right for girls 


And when the word to (4) Murch! given, With stea - dy pace 
While in the ranks all (8) stand e - rect, -_ strict at - ten 
— — 

— =} —_*— — > i == == 2S OSES SE OS 
ees - = SS : een gereresenae = 
a” oa : ‘ im! a! :s 4 


al - ways when they come 


























eo 
+ —-7n— 
- 

To take their pla - ces qui et - ly, 
And each to keep step well and true Will good at - ten - tion 
But when the word Sreak ranks!(9)is given, All start for mer - ry 
= SSS 

ee 





And (2) sit down with - out noise. 
show. 


play. 


R id’ 
& 4 











(1) Bow, (2) Sit down, (3) Rise. (4) March in time, keeping step. (5) Stop suddenly. 
(6) Point to the left. (7) Point to the right. 
(8) Stand erect, in soldier-like attitude, (9) All scamper off to play, unless previously otherwise directed. 
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Physiology. 
BY ARTHUR NEWSHOLME, M.D. LOND., 


Gold Medailist and University Scholar, Physician to the City 
Dispensary. 


Functions of the Liver.—\t will have been seen, 
from the study of the anatomy of the liver, that it is 
supplied with both venous and arterial blood. the 
former from the portal vein, the latter from the hepatic 
artery. The venous blood supplying the greater part 
of the liver is brought from two sources—the alimen- 
tary canal and the spleen. The blood from the ali- 
mentary canal will vary in composition according to 
the stage of digestion and the character of the food. 
As a rule it is deficient in solid matters, especially in 
red corpuscles, owing to dilution with the water ab- 
sorbed, but contains an excess of albumin. The blood 
from the spleen is deficient in red corpuscles, but con- 
tains an excess of white corpuscles; while the total 
amount of solids is decreased. The blood of the 
portal vein combines the peculiarities of its two 
sources. 

The blood leaving the liver by the hepatic vein is, 
asa rule, thicker than ordinary venous blood. The 
fibrin, albumin, fats, and salts in it are diminished, 
while the extractive matter is increased. 

The character of the blood entering and leaving the 
liver is important, as throwing considerable light on 
its functions. These functions may be summed up 
— three heads : 

. It secretes bile. 

2. It forms glycogen. 

3. It alters certain constituents of the blood, and 
probably, as a consequence of this, 

4. It forms one of the chief sources of the bodily 
heat. 

The secretion of bile is the most obvious, though 
probably not the most important of the hepatic func- 
tions. 

Bile is a bright, golden-red liquid when not modi- 
fied by retention in the gall-bladder. It has a bitter 
taste, and is alkaline in reaction. Its specific gravit 
varies from 1018to 1025. When taken from the ok 
bladder it always contains considerable mucus, but 
when taken directly from the hepatic duct there is 
little or none of this. Besides mucus, its chief con- 
stituents are—bile-salts, cholesterin, bile-pigment, and 
inorganic salts, 

The average amount of these is shown in the accom- 
panying table. 

Jn 100 parts. 
86 





Water ove on eee ‘te eee ise 
Bile-salts ... ane ais ese ase wi ¥ 
Fats, etc. eee eos ese se ove 8 
Cholesterin | 0°25 
Mucus and Pigment 3 
Inorganic Salts ... o'75 
100 


Bile differs from all other alimentary secretions in 
containing no proteids. Among the salts is a con- 


siderable proportion of common salt, some phosphates, 
iron, manganese, and, occasionally, a trace of copper. 
The dr/e-pigment present in healthy human bile is 
bilirubin, the composition of which is C; 5 H,, Ng O;. 
The characteristic test for its presence (Gmelin’ s test) 
is the reaction obtained by adding a few drops of 
nitric acid to a little bile placed on a white plate. 








The yellowish-red becomes green, then in surcpesion 

blue, violet, dirty red, and finally pale yellow. 

alkaline solution of bilirubin ex to the action 7 

the air turns green, and becomes changed into diéi- 

verdin, which is the normal green pigment of the bile 
of herbivorous animals. 

The bile occasionally vomited is green, and it is 
— that biliverdin has been produced in it 

y the action of gastric juice. The bile pigments 
seem to be connected in their origin with the red cor- 
puscles of the blood, and it is probable that they, on 
the other hand, produce the urinary pigment. 

The di/e-sa/ts consist of sodium salts of glycocholic 
and taurocholic acids. The proportion of these two 
varies in different animals. In human bile the tauro- 
cholate of sodium exists almost to the exclusion of the 
glycocholate, while in ox-gall the reverse condition 
holds good. Both salts may be made to crystallise 
out of bile in needle-shaped crystals. They may be 
separated from a solution containing them both by 
sugar of lead, which throws down the glycocholate 
much more readily than the taurocholate. Both gly- 
cocholic and glycocholic acids are conjugate acids, 
consisting of cholalic acid conjugated in the first case 
with glycocholl, -_ in the second case with taurin. 
Glycocholl =C, H, NOg, is amido-acetic acid, while 
taurin=C, H, NSO, is amido-ethyl-sulphuric acid. 
The decomposition of the biliary acids into the parts 
of which they are conjugated, occurs naturally in the 
intestine, taurin and glycocholl being returned to the 
circulation. The reaction may be expressed thus : 


a i acid Water Cholalicacid Glycocholl, 
»« H,, NO, + H,O = C,, H,O, + C, H, NO, 


ecitul aid Water Cholalic acid Taurin. 
C,, Hy, NSO, + H,O = C,,H,0O; + C,H, NSO, 


The presence of either of the bile salts or acids may 
be detected by the addition of cane-sugar and sulphuric 
acid, a magnificent purple being developed (Petten- 
kofer’s test). 


The bile has been credited with most important 


digestiveaction, but there can be no doubt that this i is to 


a large extent a mistake. It has no solvent action on 
any article of diet, owing to the fact that it contains 
no ferment analogous to ptyalin, pepsin, or trypsin. 
It has, however, certain minor functions :—r. It 
facilitates the emulsification of fats, probably owing to 
its alkaline character. ‘The pancreatic juice is, how- 
ever, much more important in this respect. It is 
found that animals in whom the bile is drained away 
by a fistula (an opening artificially made communi- 
cating with the exterior) of the bile-duct, rapidly 
emaciate. This has been ascribed to the loss of the 
emulsifying power of bile; but it is possible that it 
may be due also to derangement of the glycogenic 
function of the liver. 

2. It saponifies fats to a certain extent, in virtue of 
the choleate of soda it contains. 

3. It seems fo favour absorption of emulsified fats 
by the villi of the intestine, as in its absence this pro- 
cess is not so rapid. 

4. It prevents unnatural decomposition of the intes- 
tinal contents, and thus is antiseptic in its effect. 

5. It stimulates peristalsis, and is consequently 
slightly purgative. When the bile is absent or de- 

ficient in amount, constipation is common. 





6. It is recrementitious, being an excretion of waste 
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matter, and not chiefly a digestive secretion. This 
is shown especially in the fetus. In intra-uterine 
life, thé lungs and intestinal canal are inactive, and 
there is absolutely no respiration. At birth the intes- 
tine contains a large amount of thick bile, which forms 
the largest part of the meconium or fcetal feces. 
Thus the liver excretes in fetal life the oxidisable 
materials which might have been excreted in an 
oxidised condition from the lungs, if respiration had 
been in action. It is possible that in extra-uterine 
life also, the bile is excreted from the liver as in part 
an effete material. That this is not entirely the case, 
is shown by the faces of children and adults containing 
only about one-sixteenth part of the bile, and none of 
its essential part, the bile-salts. It is evident, then, 
that the larger proportion of the bile becomes ab- 
sorbed from the intestinal mucous membrane, and, as 
it contains an excess of carbon and hydrogen, fur- 
nishes a valuable source of combustible material, which 
is eventually eliminated by the lungs and kidneys. 

The source of the bile has been the subject of much 
discussion. Do the hepatic cells elaborate and secrete 
the biliary constituents, or simply filter them from the 
blood? According to Drs. Budd and G. Harley, only 
the bile-salts are formed in the liver, while the bile- 
pigment is formed in the blood. The evidence is 
somewhat dubious, but it seems, on the whole, to 
favour the view that both are formed in the hepatic 
cells. This is borne out (1) by analogy; in the 
case of the pancreas we shall find quite as complex 
an elaboration effected ; and (2) by the fact that ex- 
tirpation of the liver does not produce any accumula- 
tion of bile in the blood. 

It is probable, however, that although the bile is in 
the main elaborated by the liver, some of its consti- 
tuents are partiaily or completely formed in the blood. 
Thus, according to Dr. Austin Flint, cholesterin repre- 
sents the waste matter of the nervous tissues. Bile- 
pigments arise from hemoglobin, and only a very 
slight transformation is necessary. Glycocholl, again, 
is normally present in the liver, and taurin in certain 
tissues, so that the bile-salts may be formed in the liver 
if only cholalic acid is there produced. 

The glycogenic function of the liver is most important 
in maintaining the general nutrition. When this func- 
tion fails, and sugar is allowed to enter into the cir- 
culation in unlimited amount, the disease known as 
diabetes is produced, which generally proves fatal in 
the end. 

Claude Bernard first proved that animals are sugar- 
producers as well as plants, and carnivora as well as 
herbivora. The sugar-producing function appears to 
begin in the liver as early as the third or fourth month 
of foetal life ; before this time, the placenta seems to 
yerform a similar function. In the adult this function 
is chiefly confined to the liver, though all the tissues 
possess it in a slight degree. Sugar is not formed 
immediately, but an intermediate substance, known 
as glycogen. 

Claude Bernard found that the quantity of sugar 
was much greater in the hepatic than the portal vein ; 
also that when a stream of water had been driven 
through the portal vein, thus depriving the liver of its 
contained blood, the quantity of sugar went on in- 
creasing for some hours after death. It is evident 
from this, that the substance of the liver contains a 
large amount of some material capable of producing 
sugar. 





Claude Bernard next found that if the liver of an 
animal was removed directly after death, cut up into 
small pieces and thrown into boiling water, the re- 
sulting infusion contained very little sugar, and the 
quantity did not go on increasing for several hours. 
The fluid, however, was milky in appearance, and 
contained glycogen, a substance which could be changed 
into sugar by means of saliva and gentle warmth. It 
is evident, therefore, that boiling the, liver destroyed a 
ferment, which would otherwise have rapidly con- 
verted glycogen into sugar; and we may regard the 
liver as a storehouse of glycogen, which is converted 
by means of this ferment into sugar, as the system 
requires. : 

Glycogen is identical in composition with starch 
(C, H, 9 O;). It is an amorphous powder, soluble in 
water, but insoluble in alcohol or ether. By means of 
saliva or pancreatic juice, or the special ferment con- 
tained in the liver, as well as by many dilute acids, it 
is converted into grape-sugar. It differs from starch 
in its solubility in water, and in giving a deep red 
colour on the addition of iodine. 

The immediate origin of glycogen is from the 
hepatic cells. They form a storehouse in which it is 
reserved until required, just as in the vegetable world 
starch is stored in roots and tubers, to be liberated in 
spring as dextrose for purposes of growth. The 
ultimate origin of glycogen, however, is the food. 
During starvation it diminishes and finally disappears. 
The foods which most rapidly and greatly increase it 
are starchy and saccharine. It may, however, be pro- 
duced from a meat diet, though in much smaller 
amount. This is shown in some of the severer forms 
of diabetes. In these, the formation of large quantities 
of sugar continues, when a strict meat diet is enforced. 
One must conclude, therefore, that sugar (and con- 
sequently glycogen) may be formed by the breaking 
down of nitrogenous material into urea and the 
carbohydrate. 

The fate of hepatic glycogen is still somewhat involved 
in mystery. It has been held that it becomes con- 
verted into fat and into sugar. 

The formation of fat from glycogen is difficult to 
understand from a chemical point of view. That such 
a conversion seems possible, however, is favoured (1) 
by experiments of Milne-Edwards, who found that bees 
were able to make their combs (composed of wax—a 
kind of fat) when fed solely on sugar; while, at the 
same time, they did not diminish in weight. (2) There 
can be no doubt that an increase of carbohydrate 
(starchy and saccharine) food does tend to produce 
corpulence ; while (3) there is considerable fat in the 
hepatic cells. It is probable, however, that carbo- 
hydrate food increases fat by acting as a source of 
readilycombustible material, thus saving the combustion 
of fatty material already contained in the tissues, 
rather than by being directly converted into ‘fat. 

The conversion of glycogen into sugar readily occurs, 
as already seen. Whether, however, this change occurs ~ 
in the living animal or not is still in dispute ; most 
physiologists holding with Claude Bernard that it is 
constantly going on, while Dr. Pavy maintains that it 
is a purely post-mortem phenomenon, and asserts that 
the blood in the hepatic vein does not contain more 
sugar than that in the portal vein. It is doubtless 
true that the hepatic vein blood does not contain 
during life the amount of sugar found after death ; but 
the estimation of sugar in blood is difficult, and it seems 
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probable that the sugar, after being temporarily stored 
in the liver as glycogen, leaves it as sugar, in an 
amount varying. with the requirements of the system. 

But whether the glycogen leaves the liver as glycogen 
or as sugar, its ultimate fate is to be used in dui/ding 
up new tissues. This is abundantly shown by its 
presence in muscle, white corpuscles, brain, and in all 
growing parts. It forms an essential part of these, and 
is a source of combustible material, producing heat and 
force for the body. A certain percentage of sugar is 
always contained in the blood, and seems to form an 
essential constituent of it. 

The liver has a peculiar power of arresting matters 
passing through it, which is not confined to glyco- 
gen. Thus metallic poisons tend to accumulate in it, 
before entering into the general circulation. 

The glycogenic function of the liver is closely under 
the control of the central nervous system. This is 
shown by the fact that if the medulla oblongata of a 
rabbit be pricked at the point kfiown as the vaso-motor 
centre, the urine of the animal speedily contains sugar— 
in fact, an artificial diabetes has been produ It 
seems that when the nervous control is deranged, the 
retentive power of the hepatic cells for glycogen is 
annihilated, and sugar passes through the liver without 
any hindrance. 

The liver plays an important part in modifying 
the constitution of the blood. Some of the red corpuscles 
appear to be broken down in it, and from their 
colouring matter is produced the bile and urinary 
pigments. It is highly probable that the main seat of 
the metabolic changes, resulting in the production of 
uric acid and urea from albuminoid materials, is in the 
liver ; for when the liver is disordered, this metabolism 
is somewhat diminished. In a disease called acute 
atrophy of the liver, in which the secreting tissue of 
the liver becomes destroyed, urea and uric acid almost 
cease to be formed, and leucin and tyrosin—bodies 
intermediate between urea and albumin—take their 
place. 

(Zo be continued.) 


—_9——— 
ANSWERS TO 


Pupil Teachers’ Examination Papers. 
MARCH 209. 
FIRST YEAR. 


Pupil Teachers at end of First Year. 
Three hours and a half allowed, 
Arithmetic. 
MALES, 


1. What is meant by a prime number, and by a composite 
number? When are two numbers said to be prime to each 
other? Write down (1) all the prime, (2) all the composite, 
numbers from 1 to 12, both inclusive. 

A prime number is a first number, that is, one which is divi- 
sible only by itself or unity. 

A composite number is one which is made up of two or more 
factors other than unity. 

Two numbers are said to be prime to each other when neither 
will divide the other without a remainder, 

(1) Prime numbers :—1, 2, 3, 5) 7, 11. 
(2) Composite numbers :—4, 6, 8, 9, 10, 12. 


2. What decimal of £2 5s. is equal to 13s. 74d. ; and what 
's the value in weight of *428517 of 78125 cwt. ? 





(a) Fraction required = 13s. 7}d. + £2.53. 
= 138._ 79d. ~ 
45 


— 13 
45 
= He ah: Ans, 
(6) *428517 of “78125 cwt. 
SEBEEE x Volts 


xi 

tvs 

1 qr. 9 Ibs, 8 ozs. Ans. 

3. Find the value of *13§ x 50°83 + ‘oqdof. 

*135 x 50°83 + "ogdgi 
135-1 , 5083-508 . 4091-4 
990 go * 99900 
ty SBF x Ahhe 
18-18, Ans. 





4. If A can do 3 of a piece of work in 54 days, and B $ of it 
in 44 days, how much longer would A take to do the whole work 
than B would take ? 


Time for A to do # work=5} days, 
” ” » = St 
. t 3 


” ” 4 » =58*4_ >) days. 
Time for B to do $ work=4} days, 


” ” 2 » = 
” ” } ” 14X76 days, 
.. A would take longer than B, 7}-6,4= typ days. Ans. 


FEMALES, 


1. Find the cost of 214 acres 3 r. 29 poles at £125 7s, 6d. 
i ow ¢@ 


125 7 6 =cost of 1 acre. 
14 
oe 5 © =cost of 214 acres, 
39 @ 
31 641 
1513 5¢ = 


is 


2. Make out the following bill :— 
11} yds. muslin at Is. 3d. per yd. 
34 yds. calico at 83d. per yd. 
16$ yds. flannel at Is. 4d. per yd. 
20} yds. calico at 84 per yd. 
134 yds. print at 7} per yd. 
20 yds. sheeting at Is. 64d. yd. 
1 gross reels of cotton at gd. per dozen. 
Glasgow, March 2gth, 1884. 
Mr. Wm. Davey. ‘ 


Bought of STrEwarT McDONALD. 








ne 


11} yds. muslin at 1s. 3d. per yd. ... 
} yds, calico at 83d. per yd. 
ro} yds. flannel at Is 4d. per yd. ... 
20} yds. calico at 8}d. per yd. 
13% yds. print at 74 pe 
20 yds. sheeting at Is. 64d. d, ose 
1 gross reels of cotton at od. per dozen ... 


Hh *ZE= 


onmoonw oot 
— — 

aon aoe eS 
= 


} 
E 
Le Ee 


3. Find the value of 3+§+14+4 + 103}. 
‘ 3+$4+12+8+ 103} 
= 1070+ 9+ 8+ 12 
jo 


= 10794 
= 10844. Ans. 


2-3 - 


Ps . “ 


a 
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4. What is the shortest length of a wall that can be exactly 
measured with tapes either of 54, 216, or 168 inches in length? 
Length required = L.C.M. of §4, 216, 168. 

6 | 54, 216, 168 

9| 9, 36, 28 

_, = a 
AS 


6x9x4x7= $12 inches. Ans. 
Grammar. 


MALES AND FEMALES, 


What wicked and dissembling glass of mine, 
Made me compare with Hermia’s sphery eyne ? 
( Midsummer Night's Dream.) 
Unruly murmurs, or ill-timed applause, 
Wrong the best speaker, and the justest cause. 
Pore. 


Analyse the first of these sentences, and parse all the words in 
beth printed in italics, 





SUBJECT. PREDICATE. | OBJECT. | EXTENSION. 


What wicked and 
dissembling glass of 
mine 





| 
me Dir. on 
compare with 
ermia’s 
sphery eyne 

Ind, Ob). | 











What—interrog. pro., used as an adj. of distinction qualifying 

glass.’ 

dissembling—pres. ys of ‘to .dissemble,’ used as an adj. 
ifyi 4 


of quality, qualifying ‘ glass. 

of—prep. showing reln. Sermons * glasses’ und. and ‘ glass.’ 

rtine—pers, pro., masc. (or fem.), Ist, sing., poss., gov. by 
* glasses * und, 
or, poss. pro., masc, (or fem.), sing., obj., gov. by ‘of.’ 

compare—teg. int. verb, inf. mood., pres. tense, gov. by the 
verb ‘ made.’ 

——- noun, plu. no., neut., 3rd, obj., gov. by prep. 
* with.’ 

murmurs—com, noun, plu., neut., 3rd, nom, to ‘ wrong.’ 

afplause—com, noun, sing., neut., 3rd, nom. to ‘ wrongs,’ 
included in the word ‘wrong.’ 

wrong—reg. trans. verb, act., ind., pres., 3rd, sing., agree- 
ing with its nom. ‘ murmurs.’ 

best—adj. of quality, superlative deg., qualg. ‘ speaker.’ 


2. What old plural ending do you notice in the above? Give 
similar instances, 


Eyne for eyes; hosen and home for hose; treen fox trees; 
pesen for peas ; toon for toes ; shoon for shoes ; housen for houses. 


3. Mention some common terminations of English adjectives, 
with examples. 


en, as—golden, wooden, hempen. 

ful, as— playful, hurtful, wonderful. 

sh, as—whitish, blackish, boyish. 

/ess, as —houseless, fatherless, friendless. 
ly, as—lovely, daily, weekly. 

some, as—handsome, winsome, frolicsome. 
tward, as—-homeward, rearward, backward. 
y, a8 —mighty, stormy, windy. 


Geography. 


1. How should you explain the following passage to a class, 
which had read it as part of a reading lesson? Draw out fully 
the points to be explained. 


* The Cotswolds, though not 7 high, fill an important place. 
They are the chief water-parti Southern England ; for they 
lie between the two chief river-basins, those of the Severn and 
the Thames. From these,-in tracing the boundaries of the 
#a;stern section of England, we proceed over the north-eastern 
shoulder of the central table-land, between the Avon and 
the Welland, the Trent and the Witham, and end on the eastern 
aide of the Lincolnshire Wolds.’ 





Use the map after reading through the piece, to show the posi- 
tion of mountains and rivers mentioned. Then draw map and 
section on blackboard. Explain, or elicit if already known, the 
mening of water-parting, river-basins, and shoulder of table- 


A water-farting is the high land which divides the land 
drained by different rivers. (Illus. roof of a house.) A river- 
basin, the whole of the land drained by a river and its tribu- 
taries. (Illus. from district if. suitable; if not, the collec- 
tion of the water from different parts of the roof of a house.) 
Shoulder of table-land, the highest of the rising ground 
before the table-land or elevated plain is reached. (Tllus., any 
hill, if one in neighbourhood.) Eastern section of England :— 
Eastern division. 


2. Describe the journey of a traveller, starting from Adelaide, 
following the course of the Murray or the, Darling, reaching 
Sydney by land, and returning to Adelaide by sea. 

Illustrate your answer by a map. 

Insert the lines of latitude and longitude. 


Leaving Adelaide, the capital of South Australia and a fine 
thriving city of 40,000 inhabitants, a steamer sailing southwards 
would pass oo Island, and enter Encounter Bay. Then 

northwards it would pass through Lake Alexandrina. Two 
hundred miles from the mouth of the.river, a sudden turn to the east 
would be made, and 400 miles further from the coast, the junction 
of the Murray and Darling would be reached. Nearly the whole 
course of the Murray (2400 miles) is navigable. Leaving the 
Murray for the Lachlan, the steamer would reach within 300 
miles of Bathurst, a town of 20,000 inhabitants, noted for its 
“ne mines. 2 sis 
_ would be reached by land. This town is situated 
on bet lashown, one of the finest harbours in the world, and 
has a population of nearly a quarter of a million. Taking 
steamer again, a traveller would sail southwards, along the coast 
of New South Wales to Cape Howe, then westwards, through 
Bass’ Strait, past the entrance to Port Philip, on which stands 
Melbourne, capital of Victoria, and the largest city in Australia. 
The whole of the coast of Victoria would be skirted, and after a 
north-westerly course from Cape Otway, St. Vincent Gulf, and 
Adelaide, would again be reached. The whole distance travelled 
would be upwards of 5000 miles. 


History. 


1. How often did Julius Caesar invade this country, and in 
what years ? 


Julius Ceesar invaded this country twice :— 

First, in 55, B.C., when he ravaged the southern counties, 
defeated the British in two battles, took hostages, and then 
returned to Gaul. Second, in 54 B.c., when he again defeated 
the Britons under Cassivelaunus, settled the amount of tribute 
to be paid, took hostages, and retired to Gaul. 


2. Some writers called Egbert the first King of England, and 
others give that title to Athelstan ; which would you say, and on 
what grounds? 


Although Egbert gained paramount authority over the other 
Saxon kings (Kent, East Anglia, and Northumbria,) his authority 
was very often disputed or despised. He never styled himself 
* King of land,’ but was contented with the titles of ‘ King of 
Wessex ’ and ‘ Bretwalda.’ On the other hand Athelstan may 


be said to have = with undisputed after the battle of 
Brunanburgh. e also styled himself ‘ King of the Anglo- 
Saxons,’ and ‘ King of the English.’ 

For these reasons, I should give the title to Athelstan. 


3. Whom did Ethelred the Unready marry, and how did he 
treat the Danes? Trace some of the consequences of the two 
events. 


Ethelred married Emma, sister of Richard II., of Normandy. 
He attempted to buy off the hostility of the Danes by presents 
ofmoney. Year by , however, they came in greater numbers, 
till, in 1002, he resolved on their massacre. In many places they 
were all destroyed. Among others, Gunhilda, sister of the King 
of Denmark, was killed. To revenge her death, Sweyn came 
over to England, and Ethelred was compelled to flee to Normandy, 
a refuge having been provided for him by his father-in-law. 
Ethelred returned after the death of Sweyn, taking with him 
many Normans, who were thus introduced into Britain. The 
connection became more intimate between the two courts till Eng- 
land was eventually invaded from Nermandy by William the 
Conqueror. 
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Composition. 


Write from memory the substance of the passage read to you 
by the Inspector, 


Just as we were leaving our post of observation in despair, the 
sharp, distinct snap of a bough in the forest at our backs set our 
hearts beating. Everything was still and motionless for ten 
minutes more, when, about we ae below us, moving slowly 
and silently as a shadow, we le out a huge brown form look- 
ing twice its reat size in the dim light. The mysterious way in 
which the bear appears straight from the dark recesses of the 
woods or the distant peaks, where he has been keeping out of 
sight all day ; his slow, solemn movements, and the absolute 
silence he keeps, makes him different from all other beasts. The 
boar cannot help grunting out his satisfaction, or holding con- 
verse with his kind ; the wolf and jackal make night hideous 
with their howlings ; every other beast is more or less noisy, but 
Bruin alone steps out of the darkness, silent as a shadow, to return 
as noiselessly as he came. 


Needlework. 

FEMALES. 

One hour will be allowed for this exercise. 
Music. 

A quarter of an hour allowed for this paper. 


(N.B.—Pupil Teachers. may answer the questions in either 
the Staff Notation or the Tonic Sol-fa, but #o¢ doth. The 
questions in the Tonic Sol-fa Notation will be found at the end.) 


1. Write above each of the following notes its pitch-name 
{C, D), and below write the signs for rests corresponding in value 
to the notes :— 


(1) (2) (3) (4) (5) 
== SS =I 
I. 

(1) B (2) F a. 2 it 2 (5) E 


62316 eS === 


—— Le 
— 
2. Add proper time-signatures to the following :— 
(t) ,  @, (3) 


. oo 


























3. Write below each of the following intervals its name (major 
fourth, &c.) :— 

















(tn) (2) (3) (4) 
SS SSS SS SS 
3 (1) (2) (3) (4) 
—— — —_— = 
ao: Ss Se ee’ 


TONIC SOL-FA NOTATION. 
1. Write a four-pulse tone, using two-pulse measure. 
1. — |— s— 
eeci | 
2. Write the names of the following intervals :—(1) fah to /ah ; 
(2) sok to doh' ; (3) dah to me'; (4) to te. 


2. (1) Major 3rd; (2) Perfect qth; (3) Perfect 5th; (4) Plu- 
perfect 4th or Tritone. 


3. Write the following an octave lower, and state what is 
meant by the direction Key F :— 


Key F. 
ve rade rilst d@ 

3 Key F. 
nord t% er 1, 8, t; d 


“Key F” means that the Tonic or key-note of the scale is F, 
The sound of F in the scale must be found and called Dod. 








| 


SECOND YEAR. 


Pupil Teachers at end of Second Year. 
FIRST PAPER. 
Three hours and a half allowed for this Pager. 


Euclid. 
MALES, 
[All generally understood abbreviations for words may be used.] 


1. From a given point, to draw a straight line equal to a 
Vhen the given point is neither in the line 


given straight line. 
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nor in the line uced, show by diagrams that there are 
several ways in which the line may be drawn. 


Prop. 2, Bk. I. 


2. If from the ends of a side of a — 9 there be drawn two 
straight lines to a point within the triangle, these shall be less 
than the other two sides of the triangle, but shall contain a 
greater angle. 


Prop. 21, Bk. I. 


3. Show that the vertex of an isosceles triangle and the 
intersections of the bisectors of the interior and exterior angles 
at the base are in the came straight line. 


A 











H 


In the isosceles triangle ABC let the exterior 2’s be bisected 
by FC and GB, which produced intersect in H, and the interior 
<’s be bisected by BK and CK intersecting in K. Join AK, 
KH, Then AK, KH are in the same straight line. 

The 2’s ACE, ACB=2 right 2’s, and the 2’s ABC, ABD= 
2right 2’s. And ACB=ABC (I. 5.) 

..ACE=ABD 
And halves of=things are=,.*, 4 FCE= 2 GBD 
.. £HBC= 2 HCB (I. 15) .. HB=HC (I. 6) 
And BK=KC (1.6) .*. 4 HKB= 2 HKC. 

And 4 BKA= 4 CKA (I, 8). .*. 2’s HKB, BKA= 
é’s HKC, CKA, And ,*.2’s HKB, BKA=2 right 2’s. 

."» HK, KA are in the same straight line (I. 14). - 

E. D. 


Arithmetic, 
FEMALES, 


1. What fraction must be added to 2}, 13, 3;% to make a sum 
total of 8 ? 


Fraction required = 8 — (2} + 13 + 3y°5) 
of! (67+ 733) 
84 
=8-75 


= ji. Ans, 
2. A man buys j of a ship’s cargo for £2535 10s. od. 
much of the ship could , bought L £3688 am 
Ss. 
2535 10: 3688::%:% 
X= por x PPE X 
= 3%. Ans. 


How 


3. Reduce to decimals 144 of 5;'y and 28 
Ivy of Sy%y ; 
=tixf 
= 
= 6°25. Ans. 


Borex tr 


4. Add together 1° weeks, 2} da of an hour, 10% minut 
ats og: > i days, $ $ es, 


wk, dys. hrs. mins. secs. 
ifwks=t 4 4 48 © 
2} dys. = oa. 2 ..¢ 
fbr. = 42 «517 
10} mins. = 10 640 
33 Secs. = ny 
s 6 33 42 . 4). Am. 








Grammar. 
MALES AND FEMALES, 

1. It is good in discourse, and speech of cohversation, to vary 
and intermingle speech of the present occasion with arguments ; 
tales with reasons ; asking of questions with telling of ofinions ; 
and jest with earnest. (Bacon's Essays. 

2. Analyse the above, parsing the words in italics. 


3- Point out, and explain, all the Latin prefixes in the 
above. 
(1) ANALYSIS, 








Sentence. Subject. Object. 





(a) 

It is good in dis- 
course and 
speech of con- 
versation to 
vary and in- 
termingle 

e 


present occa- 
sion with 


arguments. 
(8) 
Tales with rea-|P. 
sons 


It, to vary and) i 
intermingle 
speech of the 
present occa- 
sion with - 

ments in 


-[It, to inter- 
jmingle) tales; 
with reason 
(©) 
Asking of ques- 


i {It, to  inter- 
tions with tell- i 
ing of opinions} 


|mingle) asking 
‘of questions’ 
with telling of| 
opinions 
(@) 
{It, Re = 
with earnest 




















PARSING. 
speech—abs, noun, neut., sing., obj., gov. by ‘in’ und, 
intermingle—reg. trans. verb, inf., pres., used as abs, noun, 
neut., sing., nom. to ‘is,’ in apposition with ‘ it.’ 
asking—pres. part. of ‘to ask,’ as verbal or abs. noun, 
neut., sing., obj., gov. by ‘to intermingle.’ 
of—prep., showing relation between ‘asking’ and 
‘ questions.’ 
questions—com. noun., neut., plural, obj., gov. by ‘ of.’ 
with—prep., showing relation between ‘asking’ and 
‘ telling.’ 
telling—pres. part. of ‘to tell,’ used as verbal or abs, 
noun, neut., sing., obj., gov. by ‘ with.’ 
of—prep., showing relation between ‘opinions’ and 
* telling.’ 
opinions—com, noun, neut., plural, obj., gov. by ‘ of.’ 
jest—abs. noun, neut., sing. obj., gov. by ‘to inter- 
mingle.’ 
dis—meaning to and fro. Discourse is that speech which 
passes from one to another, 
con—meaning together ; conversation is talk in which words 
are turned over together. 
inter—meaning among ; intermingle, to mix up together. 
pre—meaning defore ; present—to be before, at this time; 
now. 
oc—meaning #7 the way of, occasion—that which happens or 
falls in the way ; an opportunity. 
4. Paraphrase the following lines :— 
Silence is the ectest herald of joy ; 
I were but little happy could I say how much. 


Excess of joy is most surely shown in the absence of all 
desire for . I should have but a small amount of happiness 
if I were able to say how happy I am. 











of all 
iness 
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Geography. 
Answer two Questions. 


1. Describe the sources, and the upper portions of the courses, 
of the rivers rising in the Alps. 

Illustrate your answer by a map or by little sketch-maps, 
tracing each river till it reaches really level country. 


Insert the lines of latitude and longitude. 


The two Manges rivers rising in the Alps are the Rhine and 
the Rhone. ther rivers are the Inn, a tribu of the 
Danube, the Ticino, tributary of Po, and the Aar, tributary of 
the Rhine. 

The Rhine is formed by the union of the Vorder Rhine from 
a glacier on Mt. St. Gothard, and the Hinter Rhine from 
Vogelberg, 7000 feet above the sea. After this junction it flows 
north to the Lake Constance, and emerges at the northern ex- 
tremity to take a westerly course, At Schafthausen it falls 
nearly 80 feet, and makes a still further descent of other 240 
feet before it reaches Basel. It is at this place still 755 feet 
above the sea. Its volume is increased the tributaries 
Neckar, Maine, Aar, Lippe, and Moselle. ear Mayence it 

through a mountain gorge, and then broadens into the 
slow stream of the Netherland: 

The Rhone also rises on St. Gothard. It drains the valley 
between the main chain of the Alps on the S. and the Bernese 
Alps on the N. It flows through the Lake Geneva after having 
fallen nearly 4000 feet from its source to the lake. Up to this 
point it has flowed in a westerly direction, but at Lyons it 
reaches a comparatively level country, and flows south into the 
Mediterranean. 


2. Describe the physical character of Southern India. 

N.B.—Do not give a mere string of names, but try to givea 
clear zeneral view of the country as a whole, introducing the im- 
portant names as parts of your description. 


Southern India is triangular in shape, the apex pointing to 
the south. It may be said to be bounded on the north by the 
rivers Tapty and Mahanuddy. From the basins of these two 
rivers the land gradually rises till it reaches a height of 3000 
feet. It then forms a great table-land, flanked by the Eastern 
and Western Ghauts, which meet together in the south, the 
united range going under the name of the Neilgherry Mountains. 
Between the Western Ghauts and the sea there is a fertile plain 
of about 40 miles in width. A similar plain but of greater 
breadth stretches between the Eastern Ghauts and the Bay of 
Bengal. The Western Ghauts are much higher than the East- 
ern Ghauts, and present an unbroken front to the coastward 
plain. Through gaps in the eastern chain, several rivers 
(Godavery, Kistnah, Pennair, and Cauvery) find their way to the 
sea. South of the Neilgherries is a great break, called the Gap of 
Coimbatore, beyond which the chain rises again and ends in the 
lofty Cape Comorin. 


3 ry a vessel to be coming from Australasia to 
England, and to have brought articles of trade from each of the 
colonies ; write an account of the whole cargo, describing where 
and how each part of it was procured, 


Starting from Brisbane, the capital of Queensland, a vessel 
would bring wool, wine, cotton, and fruits from the great plains 
of that colony. Calling at Sydney it would add to its cargo, 
gold and co; pe as well as more wine and wool. To these 
would be ed, tallow and skins and more gold and wool at 
Melbourne. 

South Australia is the best wheat-growing district, and the 
products of its fields, its flocks, and its vineyards would increase 
the lading of the ship at Geelong ; while Tasmania would add 
whale oil and spermaceti from the great Antarctic seas. Oil 
and wood of different kinds as well as wool from Western 
Australia would complete the lading of the vessel. 


SECOND PAPER. 
Two hours and a half allowed. 
Needlework. 


FEMALES, 


The needlework specimens will be collected by the Inspector 
at the expiration of one hour after the distribution of the examin- 
ation papers. 





Arithmetic, 
‘MALES, 


1. Ina school of 80 scholars, open 10 half days a week, the 
average attendance is 72, but the average of the 70 most regular 


scholars is 68 ; how many half days on an-average do the other 
10 scholars attend ? 
Total No. of attendances =72x10=720— 


»» made by 70 reg. scholars =68 x 10=680 


»» made by Io — scholars = 40 
-*", Average attend. e by ditto =407+10=4, Ans. 


2. At what rate per cent, per annum simple interest will 
£765 amount to £872 2s. in 4 years ? 


Int. for 4 yrs. = £872 2s. — £765 
= £107 2s. 
-. Int. for 1 yr, = £107 28.44 


= £26 15s. 6d. 
£ £ 4, 
es 765 : 100 :: 2634: Rate per cent. 
= rhe x tx 1G 
=i. Ans 


3. If a sove be worth 25 francs 15 centimes, what per 
cent, does a man eee in getting only 25 francs for a sovereign ? 
c 


Loss on 25 fr. 15 c.=15 
” Iw» = 
or 
2515 
= 233. Ans. 


4. An army of 8000 men has rations for 25 days, but after 5 
days it receives reinforcement, and the rations are consumed in 
21 instead of 25 days; how many men were in the reinforce- 
ment ? 


If there had been no reinforcement the 
provisions would have lasted 25-5=20 days. 
They actually last 21-5=16 ,, 
days 
No. of men to eat provisions in 20=8000 
1 = 8000 x 20 
1 6 = 8000 x20 


” ” ” ma i 


= 10,000 men. 
San ennnnnI aE EERE 
.*. Reinforcement = 10,000 — 8000= 2000 men. Ans. 
eaten 


History. 
MALES AND FEMALES. 


1. Contrast the condition of the Norman and Saxon inhabi- 
tants of this country under William I. How long did this strife 
of races continue ? 


The Normans occupied all the places of trust and power. 
They were allowed (o build castles, and overrun the country 
round about. These castles were a source of great trouble to 
the Saxons. The language of the courts of law and the church 
was Norman. The Normans despised their Saxon neighbours, 
treating them with great indignity. The Saxons were in most 
instances little better than serfs. They were treated with cruelty. 
Their clothing was coarse and contrasted very unfavourably with 
that of the Normans. They were forbidden under severe penal- 
ties to kill game, mutilation being the punishment. They were 
not permitted to assemble in numbers ——- Their condition 
was in every way inferior to that of the Normans. 


2. How did Henry II. gain the throne? Tell what you know 
about his wife. 


Henry II. was the grandson of Henry I., at whose death the 
nibien soeninal oa, in Maud. shinee bes was — Ste- 

en, grandson of t onqueror, taking possession of the throne. 

any attempts were made by Maud to gain of the 
throne, but with little success. Her son Henry, however, be- 
came Duke of Normandy, and came over to England to claim 
the throne. He gained some slight advantage over Stephen, but 
the nobles arranged a treaty, by which he was to become 
after Stephen's death. By vistue of that treaty, he ascended the 
throne in 1154. 
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Henry married Eleanor, the divorced wife of Louis VIL., of 
France. Their private life was unhappy. Henry had several 
natural children, and his wife is said to have poisoned ‘ Fair 
Rosamond,’ one of his favourites. 


3. Give the dates of our six kings styled Edward, and describe 
the character and fortunes of one of them. 


Edward I., 1272-1307; IL, 1307-1327; III., 1327-1377; 
IV., 1461-1483; V., 1483; VI., 1§47-1553- 

Edward the First was the greatest of the Plantagenet —s 
He was energetic, industrious, and impartial. He carefully 
administered the laws, and made in them many improvements. 
He was proud and haughty, but confirmed the privileges of the 
people by renewing the Charter. His ambition led him to fight 
against both Wales and Scotland, ppoating his enemies with 
great cruelty. He began active life by fighting against the 
Saracens, Near Nazareth, he was shot by a poisoned arrow. 
On his father’s death, he succeeded to the crown, took possession 
of Guienne, and almost immediately invaded Wales, which he 
subdued, making his son Prince of Wales. 

The throne of Scotland was claimed by several persons, and 
Edward was asked to arbitrate between them. .He claimed to 
be overlord, and gave the throne to Baliol, Baliol rebelled, and 
Edward invaded Scotland, defeating the Scots at Dunbar. 
After several Scotch victories under Wallace, Edward completed 
their overthrow at Falkirk; but while the affairs of Scotland 
were being ¢onsidered in London, Bruce, now heir to the 


throne, drove the English from Scotland. On his way to punish | 
Bruce, Edward died at Burgh-on-the-Sands, near Carlisle in | . 
| [All generally understood abbreviations for words may be used.] 


1307. 


Teaching. 


How may mental arithmetic be made interesting to young | 


children ? 

In order to make mental arithmetic com crane. Pot pene chil- 
dren, it will be necessary that the questions which are asked 
should come well within their grasp, that they should appeal to 


their sympathies, and that they should deal almost absolutely | 


with concrete subjects pertaining to their everyday life. 

Questions about their play, their marbles, their games, the 
errands they run for their parents, the pages they read, the spell- 
ings they learn, and their home duties, always appeal to their 
feelings, and bright eyes invariably are seen where such questions 
are asked. ' 

Taking places, where it can be done without noise or bustle, 
adds to the interest of a mental arithmetic lesson. 


Music. 


A quarter of an hour allowed for this paper. 


(N.B.—Pupil Teachers may answer the questions in either | 


the Staff Notation or the Tonic Sol fa, but sot both. The 
questions in the Tonic Sol-fa Notation will be found at the end.) 


1. Write the key-signatures of each of the following major 
keys :—(1) of G; (2) of BZ; (3) of AD. 
I. (t) (2) (3) 


———— 





2. Write below each of the following intervals its name (major 
second &c.) :— 


* (1) (2) (3) (4) 
Ses 
Perfect sth. Augmented 4th or Tritone. Imperfect sth. Perfect sth. 


3. Add proper time-signatures to each of the following :— 
(1) (2) (3) 


a+ - » rs: = > i f _ => 
“ (1) 


(2) (3) 


eo 



































TONIC SOL-FA NOTATION, 


1. Write the names of the following intervals :—(1) /ah, to me; 
(2) fah to te ; (3) te, to fah ; (4) Jah to doh'. 


1. (t) Perfect sth; (2) Pluperfect 4th or Tritone ; (3) Imper- 
fect 5th ; (4) Perfect sth. 


2. Which tones of the scale have the strongest leaning ten- 
dency ? 


2. 7e; fah. 


3. Write (1) a three-pulse measure ; (2) a four-pulse measure ; 
and (3) a six-pulse measure. 


pr | @{ rt: @)rrtes: | 


THIRD YEAR. 
Pupil Teachers at end of Third Year. 
FIRST PAPER. 
Three hours and a half allowed. 
Euclid. 


Answer two Questions, including Question 1, if you can, 


MALES, 


1. From two given points on the same side of a given line, 
draw two lines which shall meet in that line and make equal 
angles with it. 


\ 


Let A, B be the given points, and CD be the given line. 
From A let fall AE ndicular to CD, and produce AE to 








F, making EF=AE. Join F, B, cutting CD in G, Join A, G. 


AG and BG shall be the lines required. 

Because AE, EG=FE, EG, and 2 GEF= 2 GEA (const.) 
.. £AGE= <2 FGE (I. 4.) 
And 4 EGF= 2 BGD (I. 15) 
.«. £AGE= 2 BGD. Q. E. F. 


2. If two triangles have two sides of the one equal to two 
sides of the other, each to each, but the base of one greater than 
the base of the other ; the angle contained by the sides of the 
one which has the greater base, shall be ter than the angle 
contained by the sides, equal to them, of the other. 


Prop. 25, Bk. I. 


3. To describe a parallelogram equal to a given rectilineal 
figure, and having an angle equal to a given rectilineal angle. 


Prop. 45, Bk. I. 
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Algebra, 
_ Answer two Questions. 


1. If@=5,5=7,find the value of 6 ./6(4* -— a") - 
oer. en 
also of =3 “ata 
(2) 6 NF=e -7 \i2(a+oyP 
=6 ./6(49-25)-7 0/1215 +7)” 
=6 /144 -7 0/123 
=(6x 12) -(7 x12) 
= -12. Ans. 
(3) —5ab+60" __4(a>- 0°) 
a-36 0 = a*+-ab + b* 
_ (a- 3) (@-26) 4(a*+ab+0*) (a-d) 
~  @=36 ~— = a ab + 54 
-4(a-) 


7 /12(6+5); 














2. What is the ae to the following ?—Let a=1, then 
a’=1 or a*?-1=0 .. (dividing by a-I1)a+1=0 .*. a=-I 
. ti=-I. 


Solve the equation :— 
oot Bat 34: ol 3 
6 8 12 24 
The objection lies in dividing by a-1. Since a=1 .*. 
Hence the objection. 
293. ! . Fle pals 5 
6 8 12 24 
Mult. by 24. 
40+44+9x -3-10x+144+24=77-5; 
Collecting, we have 


x=tr. Ans, 
a+é _¢ct+d 


. It 
-b cmd 


;= “, show that 


Simplify 


(a) 


(4) 


alat+d)+i? 
bla + 6) 
=(a+ ba -ab+é 
at+é 


a-1I=0, 


@+ab+s* 


ats) 
=2+03— 265 


Pry) 
a* +ab+5" 
— 
e“san oo 


avehmas Ans. 


o(a - 0) 


Mensuration, 


A footpath goes wy a two a djacent sides of a poeeapine 
field, 196 and 147 yards long. What distance would be savd 
if the path were made along the diagonal ? 


a/ (196)? + (147)" 
= a/ 38416 + 21609 


60025 

245 Length of diagonal. 
Distance saved = ne 196 + 147) — 245 

= 343 -— 245 


=98 yards. 


Ans. 


Arithmetic. 
FEMALES, 


1. Divide 6°817 by ‘oo17, and multiply the quotient by 4; of 
00012525. 
0017)6°8170(4010° ds of 00012525 
68 = 3 x ‘OCOONS§01 
“7 = "00001503 
17 
**9 
4010" X ‘00001503 
= ‘w6oa703. Ans. 
2. A person spends $ of his income on rent and taxes ; *35 on 
household expenses; and }¢ on other things. He has then 
£225 10s. od. saved every year ; what is his annual income ? 


Fraction left=1 -—(}+°35 +4) 
mei | 125 +°35+°25) 


275 
:: £aag's t Annual income. 
=£820. Ans. 


2% “O7§ 38 


3. Ascuttle of coal is charged 2d. when coals are 27s. a ton ; 
how much ought the scuttle to hold ? 
s. dd. ton 
27:2:: 5:2 
*, ©=2240X 2+ 324 
= 13ejlbs. Ans. 
4. Divide 100 into two parts, such that the one may exceed 
the other by 8°75. 


Both Nos. are equal —_ 8°75 has been taken away. 





, Lesser No. '2-8 = 15 = 45-625. Ans. 
And greater No. =45'625+875=5 375. Ans. 


Grammar. 


MALES AND FEMALES, 


what slow advances he has been ad/e to make, and how much 

patience it requires to recall v 

sluggish indifference, and to rectify absurd misapprehension. 
Analyse the above, parsing the words in italics. 


t inattention, to stimulate 


| 
| 
1. Every one whohas undertaken to instruct others can /e// 
} 


2. Point out in this passage, (@) Latin prefixes. 
(6) E ish | refixes. 
(c) Latin affixes. 
(d) any English affix. 
(¢) any double prefix. 
3. Paraphrase the passage. 





na ee 


4 
: 
: 
| 


wwaewn so 


5 ae ee ee ee ee 
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(1) ANALYSIS, 





Con- 
Sentence. » | mec- | Subject. 


tive. 








(a) 
Every one can tell 


® 
Who has undertaken to 
instruct others 


© 


What slow advances he 
has been able to make 


(4) 
And (h tell) in. S. 
¢ can te (he) 


(e) 
How much gatiense it re- it, to recall 
quires to recall vag vagrant inat- 
inattention. — 
Y 
To stimulate sluggish in- 
difference 


(2) 


And to rectify absurd 
misapprehension 








To stimulate 
sluggish indif. 
erence 


> rectify ab- 
surd misappre- 
hension 




















PARSING, 


One—indef. pers. pro., masc. (or fem.), sing., 3rd, nom. to 
* can tell? 
who—rel. pro., masc. ‘(or fem.), sing., 3rd, nom. to “has 
undertaken,’ and agreeing with its antecedent ‘ who. 
undertaken—past part. of ‘to undertake,’ referring to ‘ who.’ 
te/l—irreg. trans. verb, infin., pres., gov. by ‘ can,’ forming 
with can, irreg. trans. verb, act., pot., pres., 3rd, sing., 
agreeing with its nom. ‘ one.’ doe 
what—rel. pro., used as adj., qual, * advances. 
advances—com. noun, neut., plur., 3rd, obj., gov. by ‘ tell.’ 
able—adj. of quality, qualifying ‘he.’ 
ties of deg., —— much.’ 
much—adj. of quantity, qualifying ‘ patience.” 
inattention—abs. noun, neut., sing., 3rd, obj., gov. by ‘to 
recall.’ 
Latin prefixes:— in-, ad-, at-, in-, dif-, ab-. 
English ,, under-, mis-. — 
Latin affixes:— _-tion, -ence, -sion, -ate. 
English affix:— ish. 
Double prefixes :—inat- (L.), misap- (E. and L.), 
indif- (L.) 

(3) Ali those persons who have attempted to teach others, are 
able to tell of the little progress they have been able to make, 
and what a great amount of endurance it needs in trying to 
refix the at upon study after it has wandered, to rouse the 
slow and careless, and to put right ideas into the mind when 
once wrong ones have taken their place there. 


4. What should you infer as to the origin of nouns which 
form their plural by a vowel change ? 


“That the words were of Saxon origin. Many old English 
words formed their plurals by the addition of a syllable, w ch 
was nearly always accompanied by a change of the vowel sounds. 
In modern English the syllable has been lost, and the change of 
vowel sound remains. 


Geography. 


(Answer two Questions, including ome map.) 


1. Draw a full map, showing Burmah, Siam, and the islands 
of the Indian Archipelago. 
N.B.—lInsert the lines of latitude and longitude. 


* 2. Describe the physical character of Southern India, giving 
a clear general view of the country, as a whole, 





N.B.—// you like, instead of the map in Q. 1, you may draw 
a map in illustration of this answer. Insert the lines of latitude 
and longitude. 


For answer to Question 2, refer to answer No. 2 in Second 
Year Questions in Geography. 


3. What is an ocean current? Explain the causes of them, 
and give examples. : 

An ocean current is a movement of the waters of one part of 
the ocean to another. Currents depend primarily upon the 
unequal densities and temperatures of diferent parts of the 
ocean, Lighter waters ascend ; colder waters descend, and 
where evaporation takes place, other waters flow towards that 
place to make up the deficiency. There is always a current 
setting in from the equator to the poles, and a‘counter current 
setting in from the poles to the equator. These two currents, 
however, are greatly modified in their direction by the configura- 
tion of the land, by the wind, and by other local causes. The 
principal currents of the Atlantic are the Equatorial and the 
Arctic, modified into the Gulf Stream, the Brazil, and the 
Guiana currents. In the Pacific, owing to its greater expanse, 
the currents are not so —— marked, but there are, as in the 
Atlantic, the Equatorial and Polar Currents, with modifications 
of them in the Peruvian, New South Wales, Japan, and the 
counter currents. 

In the Indian Ocean the Equatorial becomes the Mozambique 
current. 


SECOND PAPER. 
Two hours and a half allowed, 
Needlework. 
FEMALES, 

The needlework specimens will be collected by the Inspector 
at the expiration of one hour after the distribution of the exami- 
nation papers, 

Arithmetic, 
MALES, 
1. Show that , /€#85)*- (148) 
"0175 X ‘001575 
JS - (148)? 
‘O175 X “OO1$75 
a: af 22 — "021904 


"0000275625 


=21}, 


“0052 
=21i428s) 


=2I%. 


2. Ifa grocer paid £10 6s. 3d. for 54 cwt. of sugar, how must 
he sell it per Ib. to gain 12 per cent. ? 


4 0 oe 32 i 2475 cost price per Ib. in pence. 


As 100 ; 112 :: a75 : Selling price 
—2475 x 112 


616 x 100 
=4}d. Ans. 


- If the wages of men and boys are as 5 "2, and § men and 
4 bors earn 214 17s. in 12 days, find the}wages of each per 
y: 


Wages of 1 man=$§ of a boy 

» oo» §men=§x5=4f 

» 9» 5 men+4 boys=4f+4=16} 
. _4£14 17s. 
-*. Wages of a boy per day= sGhxis 
=Is, 6d. 
=fot Is. 6d. 
=3s. gd. Ans, 

4. If I get £36 dividend from investing £1100 in 4} per cent. 
stock, what is the price of the stock? (Omit beckentt ey 
£36 is obtained from £1100 

1100 


And ,, +» man 


I ” ” 
@ a ~ 


36 
= 137}. Ans. 








ad 
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History. 
MALES AND FEMALES, 
1, Give in a table the names, dates, and relationship of our 
Stuart sovereigns from Mary of Scotland to Queen Anne. 
Mary ha of Scots. 
James I. (1603-1625) son. 


— I. (1625-1649) son. 





| | 
Charles II. (1660-1685) son. aT II, (1685-1688) brother. 





| 
Mary II. (1688-1694) daughter. Anne (1702-1714) sister. 
marr. William III. (1688-1702) son-in-law. 


2. What was the Long Parliament? Mention remarkable 
events attending its course and end. 

The Long Parliament was a parliament called in 1639 by 
Charles I. for the purpose of poe | money to continue the war 
against the Scots, who had rebelled against the introduction of 
the Liturgy into Scotland. It began its work by the impeach- 
ment of Strafford and Laud, and during its continuance the 
Courts of Star Chamber and High Commission were abolished, 
and the Grand Remonstrance to Charles was agreed upon ; Charles 
broke its privileges by going to the House to seize some of its 
members, and the Civil War was determined upon and carried 
out by it. Those of its members who were opposed to the 
tactics of Cromwell were driven out, and eventually the re- 
mainder (the Rump) were driven out by Cromwell. It was re- 
called by the malcontent officers during Richard Cromwell’s 
protectorate, but again dismissed. Then it was recalled b 
General Monk ; and, after issuing writs for a new election, it 
dismissed itself after an existence of twenty years. 


3. ‘The social condition of England for the first few years of 
the peace of 1815 was wretched in the present and full of anxiety 
for the future.’ Explain how the conclusion of a great war had 
such effects. 

The National Debt of England was more than trebled by the 
war; and the whole of Europe was impoverished by it also. 
That being the case, there was no demand for British products 
abroad, and, consequently, little or no demand for labour at 
home. With a view of encouraging home trade and agriculture, 
the Corn Laws were passed, and this had the effect of raising 
the price of bread when there was less money to pay for it. The 
consequence was that large bands of workmen were unemployed, 
A scarcity of food occurred in 1816, and riots of different kinds 
took place in different parts of the country. Distress and dis- 
content were rife, and political and other societies plotted revo- 
lution as well as demanded reforms. These events, while show- 
ing the wretchedness of the people in the present, augured ill 
for the happiness of the future. 


Teaching. 


Write out notes of a lesson on ‘ Mood,’ 

Introduction.—Write on blackboard any sentences showing 
the different uses of the same verb by means of inflexions or 
auxiliaries. From these sentences elicit the fact that a verd may 
be used in several ways indicating a difference of meaning. 

The word used to show the mode in which the verb is used is 
‘Mood.’ 

Definition.—To be written and committed to memory.—‘ Mood 
is that inflexion which a verb undergoes to show the mode or 
manner in which the action or state denoted by the action is pre- 
sented to the mind.’ 

Kinds of Moods.—As far as possible get the distinction made 
by children of different kinds of statement. Some words de- 
clare ey (ex., I go). This form of verb is called the Z- 
dicative Mood, (Show meaning by giving Lat. root, indico, I 
point out.) 

Another use of words is to give commands. This form is 
called the Jmperative Mood. (Lat., impero, I command.) 
(Exs,, Go; Come here.) The iti or Subjunctive Mood 
denotes uncertainty, doubt, or ition. (Lat., subjungo, I 
subjoin.) (Ex., IfI go.) Another form of the verb expresses 
ability, power, or permission to do a thing. This is sometimes 
called the Potential Mood. (Ex., I may go.) The form of the 
verb in which no limitation of the idea of doing is stated is 
— the Jnfinitive Mood. (Infinitus, wiboundel) (Ex., To 
go. 7 





[Note.—The above contains matter for a (yn on 
Mood, a great number of examples being needed to impress the 
points thoroughly upon the minds of the children. } 


Music. 
A quarter of an hour allowed for this paper. 


(N.B.—Pupil Teachers may answer the questions in either 
the Staff Notation or the Tonic Sol-fa, but mot doth. 
questions in the Tonic Sol-fa Notation will be found at the end.) 


1. Write minor thirds above the following notes :— 
“_ (t) (2) (3) 
e = — — tl A 


. J. (2) >) 
a eae ee 


2. Add bars in their proper places to the following :— 


pa Se 
[<SSS SS  S 
e - 


tf 





























3. State (briefly) the meanings of the following :—(1) M. 90 ; 
(2) Staccato ; (3) 7. 


3. (1) The Metronome is to be set so as to beat 90 per minute ; 
(2) a term used when notes are to be sung short ; (3) the Hold— 
notes over which it is placed are to be held longer than usual, 


TONIC SOL-FA NOTATION, 


1. Write minor thirds above the following notes :—(1) soh ; 
(2) doh ; (3) #e,. 

1. (1) Soh, ta; (2) doh, ma; (3) te, ray. 

2. Re-write the following in two-pulse measure, halving the 
value of each note :— 


|n i— |s.1:f |r :d.t,|f m | 
2. |n :8,l.f |r d,t:f mn | 


3. State (briefly) the meanings of the following :—-(1) M. 90; 
(2) Staccato ; (3) 7. 

3. (1) That the Metronome is to be set so as to make 9o beats 
per minute ; (2) that the notes over which the sign for which the 
word stands is placed, are to be sung short ; (3) the Hold—it 
shows that the note above which it is placed must be held longer 
than usual, 


FOURTH YEAR. 
Pupil Teachers at end of Fourth Year. 

"FIRST PAPER. 

Three hours and a half allowed, 
Euclid, 
MALES, 

[All generally understood abbreviations for words may be used.] 
Answer two Questions, including No, 1, if you can. 


1. A point is taken in each of two adjacent sides of a parallel- 
ogram at the same distance from the angle in which they inter- 
sect; show that if these points be equally distant from the 
opposite angle, the parallelogram is a rhombus, 

Let ABCD be a parallel and let DE=DF, and EB= 
FB; then ABCD isa rhombus. Join BD. 

Because BE, ED=BF, FD each to each, and base BD is 
common, .. 4 BED= 2 BFD (I, 8). 































































Een. « 


9 ae oT Se Qe ees 6 oe ee 
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And 4's DEB, BEA= <'s BFD, BFC (1. 13). 


ine ny BEA= i BFC. And opposite .’s BAE, BCF are equal 


A c D 








yg Cc 


4's BEA, BAE= z's BFC, BCF ; and side BE=side BF, | 


.. (I. 26) BA=BC, 
But BA= DC, and BC=AD (Def.) 
.*. All sides are equal, and: ABCD is a rhombus. Q. E. D. 


2. If there be two straight lines, one of which is divided into 
any number of parts ; the rectangle contained by the two straight 
lines, is equal to the rectangles contained by the undivided. line, 
and the several parts of the divided line. 

Give the corresponding formula in Algebra. 


Prop. 1, Bk, II. 


Let A and BC be the two lines, and-BD, DE, and EC the 


parts of BC, 
Let A=a, and BC=4, and BD, DE, EC=., y, «. 
Then ab=ax+ay + as. 


(1) otx-68y= 4°7 (1) 
84x-5iy=11'4 (2) 
Mult. (2) by 4 336x-204v=45 6 
(1)by 3 273*-204y— 14"! 
Subtracting 63x =31'5 
and +=°5. Ans. 
Substituting value of x in (1) 
45°5~- 68¥=4°7 
— =-40'8 
and y="6. Ans. 
(2) *072*- °625.x+1°245=0 
"5 7Ox* = 625.c= — 1245 
and a FSF s ay! 








Completing the square— 
a Sax ($e) ~ 7908 + (88) 
-. *-{H= St 
and «= f#+t$§ 
= SH or 3. Ans. 
(x+7)(4-#)=0 
=x?- 4974-23 =o 


= 5x°+ 32x = 21. Ans. 


| 3. A-coach leaves a town travelling 64 miles per hour; 12 
| hours afterwards a courier who travels 8% miles an hour is sent 


after it. In what time will he overtake the coach ? 


Let x=time required in hours. 
8$x=64(24 + 12) 

52x= 39x + 468 

13x=468 


, "and xm 36 hours, Ans. 


Mensuration. 


3. To divide a given straight line into two parts, so that the | 


rectangle contained by the whole and one of the parts may be | 


equal to the square on the other part. 


Prop. 11, Bk. IT, 
Algebra, 
Answer two Questions. 


1. What fraction is equivalent to the mixed expression :— 


a®y+y* 


+x ty + 
Find its value when «= - 3 


(2) 


2. Solve the equations :— 
(1) o1xr-68y= ait 
Soe - 5iy=11'4 
(2) ‘o7**—"6254+1°245=0 
and form the equation whose roots aie - 7, 3. 


An equilateral triangle and a circle have the same perimeters ; 
compare their areas, 
Suppose one side of triangle=2_ .*. Perimeter=6 
.*. area of triangle= 4/3(1 x 1x 1)= ./3=1°732 
Perimeter ofcircle=6 .*. Radius=}(6+33) 





Area of circle = 3} Radius? 


=? (Hh)* 


Area of triangle : Area of circle :: 1°732 : $3} 


= 38°104 : 63. Ans, 


Arithmetic. 
FEMALES, 


1. I placed £325 in the bank on 10th of January, 1883, and 
withdrew principal and interest on 5th June. What amount did 
I withdraw, supposing that the paid 34 per cent.? 

From toth January, 1883, to 5th June= 146 days ; 
Int. on £325 for 146 days at 34 per cent. 
me Ke 34x 146 _ £4 IIs. 
100 x 365 
Amount withdrawn= £325 + £4 1s.= £ 329 11s. Ans. 


2. Divide £224 12s. into parts in the ratio of 4, 14, and 2, 
No. of parts=4, 14, 2; or 1, 3, 4=8 


Divisions=} of £224 12s. = £28 ts. 6d. Ans. 
i ” = £84 as. 6d. Ans. 


t - = £112 6s. od. Ans. 


3. How much less shall I receive annually by invest ng 
£5,795 in 3 per cents at 95, than if I had placed the same 


amount in § per cents. at 105? 


In from Ist investment= 5295 * 3 £183. 
come from Ist investmen 95 = 


I — = 5795 *5 . 
ncome from 2nd investment a. £275if 
Less amount received = £2753{ — £183=/023%. Ans. 









d 
d 
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4 A pays £9 3s. 4d. more rates than B, their incomes bein 
equal. Residing in different towns, they are rated at 2s. anc 
1s. 4d. in the £ respectively. Find the income of each. 


Difference of. rating per £ =2s. — 1s. 4d. = 8d. 
For every 8d. contained in £9 3s. 4d. they receive £1 income. 
.*. Amount of income=2200+8= £275. Ans. 


Grammar. 
MALES AND FEMALES, 


1. Learning hath Ais infancy, when if is du¢ beginning and 
almost childish: then his A, when it is luxuriant and 
juvenile : then his strength of years, when it is solid and redsued: 
and, lastly, his old age, when it waxeth dry andexhaust But it 
is not good to lock too long upon these ‘urning wheels of vicissi- 
tude, Zest we become giddy.— Bacon, 


Analyse this passage down to the word ‘exhaust,’ and parse 
the words in italics, 


2. Comment on the use of the pronoun ‘his’ in it, and men- 
tion any similar use of it in another passage. 


3. Point out any words in the above which have a Latin 
root. 
































(1) ANALYSIS, 
| . Connec- . | * | : Extn- 
Sentence. | Kind. aie Subject. | Predicate. Object. am. 
(a) ee 
Learning hath | Princ. Learn- hath his in- 
his infancy Sent. ing | fancy 
(2) ; , 
when it is but | Adj.toa’) when it is but 
Leginning | beginning 
a | 
end almost chil- | Adj.toa@| and [it] [is] almost 
dish | childish 
(@) os int : 
then his youth | P. S. co- fit) |, hath) | his then 
) | ord. to a | youth 
( 
when it is luxu- | Adj. tod | when it is Juxuriant | | 
riant and juve- | and juvenile) | 
nile 
| | 
YY) 
then his strength’ P. S. co- fit] | [hath] | his | then 
of years ord. toa, a jstrength | 
| of years | 
fg), — ee | 
when itis solid | Adj.to/| when |_ it is solid and | 
and reduced reduced | | 
(a) | 
and, lastly, his | P.§.co-| and | [it] {| [hath] his old } lastly 
old age ord. to } age | 
4, a,f | i 
(i) 
when it waxeth | Adj.to#| when | it | waxeth dry 
dry and ex- | and exhaust | 
haust | | | 
PARSING, 


His—pers. pro., neut. (masc, form) sing., 3rd., poss., gov. 
by ‘ infancy.’ 

it—per. pro., neut., sing., 3rd., nom. to ‘ is beginning.’ 

but—adv. of deg., mod. ‘ is beginning.’ 

youth—abs, noun, neut., sing., 3rd., obj., gov. by ‘ hath,’ 
und. 

then—adv. of time, mod. ‘ hath,’ 

reduced—adj. of quality, qual. ‘ learning.’ 

waxeth—verb, reg. int., act., ind., pres., sing , 3rd, agreeing 
with ‘it.’ 

exhaust—adj, of quality, qual. ‘ learning.’ 

but—conj., dis}., introducing the sentence ‘it is not good,’ 
and used correlatively with ‘ lest.’ 

‘urning—pres. participle, used as adj., qual. ‘ wheels.’ 

est—conj., dis}., joining the sentences ‘it is not good’ and 
* we become giddy.’ 

become—irr. intrans. verb, act., ind., pres., sing., agreeing 
with ‘ we.’ 


(2) In Old English the word As, a true possessive from he, 
was used indiscriminately for bo'h masculine and neuter genders, 
lt is so used in the passage above, Other examples :— 

The tree yielding seed after Aés kind. 
If the salt have lost 47s savour. 





4 (3) Infancy, luxuriant, juvenile, solid, reduced, exhaust, vicis- 
situde, 


4. Mention any great writers in the eighteenth century and 
their works, 

Alexander Pope (Rape of the Lock, Iliad, Od , Essay on 
Man), James Thomson (Seasons, Castle of Indolence), Bop 
Addison and Steele (Spectator, Tatler, etc.), essayists ; Hume 
and Robertson, historians; Dr. Johnson (Dicti » Lives of 
Poets, and Rasselas); Adam Smith (We: lth of Nations), 
economist ; Goldsmith (Vicar of Wakefield, Traveller, Deserted 
Village), poet and novelist; Burns (Songs); Burke (Essays, 
History of Revolution), statesman, etc. 


Geography. 
(Answer two Questions, including Question 1.) 


1. Give ‘ Notes of a Lesson’ on ‘The Arrangement of Land 
and Water on the face of the Earth,’ Illustrate by a map. 


Jntroduction.—Show map of world in hemispheres, eastern 
and \ sg also land and water hemispheres if possible, anu 
use globe. 

nequal distribution of land and water.—Most land in northern 
hemisphere, and in temperate zone least in arctic and torrid 
zones. 

Most water in southern hemisphere, and in torrid zone. 

Effects of this distribution —Land made more serviceable for 
man. He is fitted for temperate climate, cannot do with excess 
of heat or cold ; this distribution a wise provision, 

Most water where evaporation can take place easiest. Earth 
thus supplied with clouds, moisture, rain, etc. Distribution such 
as to provide best for movements of water, preventing stagnation 
and putridity. 

Benefits derived from this distribution.—-Parts man inhabits 
more accessible, seas enabling him to reach every part easily ; 
provided with vegetable products better than by any other 
method, 


2. Say what you know about Mexico, Guatemala, Cotopaxi, 
Quito, Lima, Terra cel Fuego, Juan Fernandez. Describe each 
as fully as you can, 

Mexico.—A country of N, America, bounded by the United 
States on the N., W. by Pacific, S. by Central America, and EF. 
by Gulf of Mexico, 1300 miles long, 140 to 700 miles broad 
in the N. Area, 742,000 sq. miles. Consists of large plateau or 
table-land, varying from 6000 to 8000 feet in height. Climate, 
mild and genial, except on low coasts, where it is hot and un- 
healthy. Soil, fertile. Wild cattle and cochineal insect found 
in large numbers. Minerals abundant, Capital, same name ; 
230,000 inhabitants. 

Guatemala,—Largest state in C, America, extending from 
Yucatan to Pacific, and is bounded by Mexico on W., and by 
Honduras on E. Surface, mountainous, but soil productive. 
Cochineal and indigo exported in large quantities. Volcanoes 
numerous, and earthquakes common. Cap. Guatemala, 45,000. 

Cotopaxit.—A volcanic mountain of Ecuador, S, America, 34 
miles south of Quito. Its shape is conical, rising #900 feet 
above the level of the sca. It is the highest active volcano in 
America. 

Quito. — Situated in a ravine on the E. of the volcano Pichincha, 
9543 feet above the sea. Situation delightful, enjoys a perpetual 
spring climate, while it has within view many peaks covered 
with perpetual snow. Earthquakes are common, yet it has a 
pop. of 76,000, and its trade is large in grain and other agricul- 
tural produce. 

Lima.—-Cap. of Peru, on the Rimac. Finest city in S, 
America. Houses of one storey, owing to earthquakes. Large 
trade through Callao, its port ; university, the oldest in America. 

Terra del Fuego.—A group of islands at the souch of S. 
America, separated from mainland by Straits of Magellan. Con- 
sists almost entirely of barren rocks, inhabited only by penguins 
and sea-fowd. 

uan Fernandez.—An island in the Pacific Ocean, 400 miles 

. of Chili. 18 miles long and 6 broad. Named after the 
Spanish navigator by whom it was discovered in 1567. 
Alexander Selkirk lived on it four years about 1700. De Foe’s 
Robinson Cru:oe is founded on this event. 


3. What are the causes of the tides? Describe the tide in the 
Bay of Fundy, and say where, in Great Britain, specially strong 
tides can be seen. 

The tides are the movements of the waters of the earth, caused 
by the attraction of the sun and moon, In its progress round 
the world, the moon attracts the waters of the earth, which being 
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free to move follow the moon in its course. The attraction of 
the sun is of a similar kind, but of less force because of its dis- 
tance from the earth. os soe 

As the tidal wave crosses the Atlantic, it is impeded in its 
course by the wy ey | — The wave is — 
deflected, and the Bay of Fundy becoming narrower, as it goes 
Sesther iniond the velame of quter.tesnmes Sanewed, and 
therefore increased in depth. It rushes up with great force and 
often reaches a height of from 70 to 100 feet. Its ebb is as rapid 
as its flow. ul ; 

The tidal wave passing up the British Channel is narrowed in 
a similar manner, and the tides in that part of the British Isles are 
of the same character, but as the volume of the tidal wave is not 
so great, the tides are not so high. In each of the narrow inlets 
on the W. coast of Great Britain, a similar appearance is seen, 
but much less in extent. 


SECOND PAPER. 
Two hours and a half allowed. 
Needlework, 
FEMALES. 


The needlework specimens will be collected by the Inspector 
at the expiration of one hour after the distribution of the examin- 
tion TS. 
ee Arithmetic. 
MALES. 

1. Define a fraction. Explain what is meant by multipiying 

by $, and show why #= 5. 

: A iuction isa ute sae of a unit. It is expressed by two 
numbers, one above the other with a line between them, the 
lower number being called the denominator, and showing into 
how many parts the unit is divided, and the upper number being 
called the numerator, and showing how many of such parts are 
taken to form the fraction. 

Multiplying ? byt means that the fraction 3 has first to be 
multiplied by 5, thus becoming 4%. This number, however, is 
7 times too great, and 4 has therefore to be divided by 7, As 
15 cannot be divided by 7 without a remainder, the denominator 
is multiplied by 7, and each of 4% becomes } the part of what it 
was before, viz., gy, and the result obtained is $§. . 

A line 15 inches long can be divided into parts of 1 inch each, 
the inch being ys of the whole. *; would be 6 inches, The 
same line could be divided into § parts, each part being 3 inches 
long. 2 of such parts (¢) would = 6 inches. It is thus seen 
that ? of the line= ;*, of the same line. E: 

The same reasoning would apply to abstract quantities. 


2. Find how many yards of carpet, 27 inches wide, will cover 
a room 24 feet 6 in. long by 18 feet wide ; and its cost at 4s. 6d. 
a yard. ; 
Length of carpet in yards= 


244 x 18 

2¢x3 
=4p x YP xexd 
=654 yards. Ans, 


Cost =44s. x os nage 


14 14s. Ans. 


3. What change is made in a man’s income by his transferring 
£11,000 from the 3 per cents, at 101} into 44 cent. deben- 
tures at 137}, the usual brokerage being charged on each trans- 
action ? 

11000 x 3. ¢ 


First income = 30 


Proceeds of sale= B00 x (101§ — +) 
100 


=f111374 , 
. : _ 191374X4 
Second income =- 1378+ } 
= 10s, 
Change made = 10s, — 
cs 10s. _ oo 


4. The sum of £15 10s, is to be divided amongst 3 men, 5 
women, and 8 boys, so that for oe a man gets a woman 
gets 8d. and a boy 6d, Find the e of each. 

s. 
The men will get 12 x 3= 36 
while the women » on 5=4 
and the boys » 6x8=48 
—124 





Ss. 
Each man will get } of Ay of 310= Ans. 
» woman ,, + of sf of 310= 20s. Ans. 
» boy » bof We of 310=15s. Ans. 


History, 
MALES AND FEMALES, 


1. Give some evidence of the growing power of the House of 
Commons under James I. 

The first Parliament of James I. framed an ‘ Apology,’ i 
that they held their privileges ‘ by right and not by grace.’ The 
second Parliament eclined ¢ to grant supplies till illegal imposi- 
tions and other grievances were swathes They were dismissed 
because of this, but when the third Parliament was called, the 
same spirit showed itself. Monopolies were at their 
authors impeached, and the venality of Lord Bacon punished. 
One of their number was imprisoned, and a petition was pre- 
sented to the king. Then came the protestation in which they 
declared that their ae were the undoubted birthright of 
the people of England. This was the real beginning of the 
contest between king and people for the supreme power in the 
country. It ended in the dethronement of the Stuarts. 


2. What part did England take in the war of the Spanish 
succession? And why? 


England joined the Grand Alliance against France, and the 
campaigns in which the battles of Blenheim, Ramilies, Almanza, 
Oudenarde, und Malplaquet, were fought, were joined in by the 
English, under Marlborough. Gibraltar was also taken by Sir 
— Rooke, while the Earl of Peterborough was successful in 

n. 


Great fears were entertained respecting the growing power of 
France and her claims to the Spanish throne rendered vacant by 
the death of Charles in 1700. To prevent the excess of power, 
the Spanish dominions had been partitioned in treaties among 
the nval claimants, to which work France had assented, but in 
despite of this, the French king accepted for his grandson the 
whole of the Spanish dominions, and also supported the claims of 
the Pretender to the English throne. William desired to take 
such steps, and the nation wished it also, as would punish him 
for his perfidy, cause reparation to be made for the insult to this 
country, and prevent this access of power. These reasons led to 
the war of the Spanish succession. 


3. ‘Of a Spanish invasion,’ said Lord Chatham in his last 
speech, ‘ of a French invasion, of a Dutch invasion, many noble 
lords may have read in history ; and some lords,’ here he looked 
keenly at Lord Mansfield, ‘may perhaps remember a Scotch in- 
vasion.’ Describe, with dates, the invasions of England alluded 
to in this extract. 


The Spanish invasion was amengiet by Philip II. of Spain, in 
1588. A great fleet was prepared, and an army ready in the 
neighbourhood of Dunkirk. The English fleet, however, suc- 
ceeded in destroying a large proportion of the ships, and no 
landing was ever effected. A small proportion the ships 
reached Spain. 

Louis II., the eldest son of the king of France, landed in 
England in 1216 for the purpose of driving John from the throne. 
Many of the barons joined him, but grew jealous when they saw 
him offer lands and castles to his friends. After John’s death, 
two battles were fought, one in Lincoln and the other on the sea, 
in which Louis was defeated. He then made peace and went 
home. 

In 1666, the Dutch fought against England, and in 1667, a 
fleet sailed up the Medway, burned the ships at Chatham, and 
blockaded the river Thames. Evelyn’s diary records the pain 
with which he noted the dishonour thus done to his country, a 
— never to be wiped off. 

he Young Pretender in 1745 tried to regain the throne for the 
Stuarts. He landed at Inverness, fought the battle of Preston- 
ns, evaded the Duke of Cumberland, marching southwards as 


ar as Derby, and causi 


using a great panic in the country. 
inadequately supported by the English, he retraced his beskent 
was defeated at Culloden. 


Teaching. 


Write out notes of a lesson on ‘ Good Manners.’ 


Introduce the lesson by speaking of the motto on one of the 
great schools of the country, ‘Manners make the man.’ Then 
xplain what is meant and included in the word ‘ Manners,” 
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Manners of two kinds.—Good and bad. How boys are dis- 
tinguished from each other: By their actions, behaviour, mode 
of s , their conduct towards all who come near them. 

istinguishing features.—Good : calm, gentle, and respectful 
in speech. In actions—kind and friendly towards equals ; obe- 
dient towards superiors ; helpful towards all in need. Respect 
shown to the feelings of others. 

Bad: Exactly opposite to above ; rough and rude in speech, 
disrespectful, unkindly, disobedient, harmful, inconsiderate in 
action. 

Effect of different manners.—Producing a pleasant. agreeable 
feeling and sympathy if good, otherwise if bad. Company sought 
of those who have manners. Shunned if bad. Success 
likely to follow the lad with good manners. 

Give examples of different effects produced by different 
manners, with illustrations from personal experience if possible. 


Music. 
A quarter of an hour allowed for this paper. 


(N.B.—Pupil Teachers may answer the questions in either 
the Staff Notation or the Tonic Sol-fa, but mot doth. The 
questions in the Tonic Sol-fa Notation will be found at the end.) 


1. Write in the Treble clef the signature and the ascending 


scale of G minor, using the major or sharp sixth, and the sharp 
seventh, i 


~ [—} 











Tt : 

i 

Ny 

’ 

\ 

: 

> 

t 

ry 








2. Write an augmented fifth above each of the following 











notes :— 
_, (1) (2) (3) 
—— ae 
2, ® -. (2) o. 
= = == 





3. Add proper time-signatures to each of the following ;— 











. @) (2) (3) 
aes ee ee SS 
a) (2) (3) 





= — Sse == — 
GG tate == | 


TONIC SOL-FA NOTATION, 


1. Write an augmented fifth above each of the following 
notes :—(1) fahk ; (2) doh ; (3) ray. 


1. (1) fak, de' ; (2) doh, se; (3) ray, ke. 


2. Write the minor scale (/ak mode), using the minor or flat 
sixth, and the major or sharp seventh. 


2. 1tdrnmf sel 


3. Write the following in six-pulse measure by trebling the 
value of every note :— 


|s cdii fer |m :d | 
3 |s :—:1 |e :f :r |n :—:—l|d |) 





—Oo——_ 


Messrs. Griffith and Farran will shortly publish a set 
of Test Cards in Arithmetic, printed as Duplex Cards, 
with Mental Arithmetic exercises on one side and Arith- 
metic for the Standards on the other. They will be 
strictly based on Schedule I of the Code of Regulations 
just issued by the Education Department and on the 
published instructions to Inspectors. 

As these Cards will be precisely similar to questions set 
at the Government Examinations, Teachers using them 
will have a reliable means of gauging the condition of 
their schools at any preliminary test examination they 
may hold. 


ANSWERS TO ARITHMETICAL QUESTIONS 
IN THE ‘SCHOLAR’ FOR MAY, 1884. 


STANDARD IIL 


(1) 4085. (7) £4066 8s. 7d. 
(2) 14+ 1694. (8) £4288 10s. 7d. 
(3) 1450+ 173. (9) £2949 4s. 10jd. 


(4) 2454+6. 


(10) £3985 10s. 44d. 
(5) £1229 gs. 33d. 


(11) £3287 14s. odd. 


(6) £2901 9s. 54d. (12) £06 14s. 9d. 
STANDARD IV. 
(1). £13776 5s. 4d. (7) 1,085,440 drams. 
(2) Z2b4,648 58. 10d. (3) Lrob 13s. 4d. 
(3) £1256 14s. + ll (9) 1833 stones 5 Ibs. 
(4) £78 14s. 109d. II oz. 
(5) £306 17s. 8§d. (10) £40. 
(6) 76 tons 14 cwt. 2qrs. (11) £30 7s. 4d. 
21 lbs, 1 oz. (12) £13 15s. 


STANDARD V. 


(1) £606,479 17s. 1d. (5) £4911 os. 6d, 
(2) 60 yards. (6) £39 8s. 14d. 
(3) Calico, £1 19s.; cloth, (7) £1125. 
12s. 3d.; merino, (8) £13 16s. 8d. 
£17 Is. 2}d. ; silk, (9) £128 3s. » 
£86; total, £105 (10) £7 17s. ih. 
*  ‘T2s. §$d. (11) 24 oz. 
(4) One-fifth. (12) #45. 


STANDARD VI. 
(7) £1 8s. and 14s. 


(8) 8°72 persons, 
(9) £3 14s. 92d. 
(10) §. 


(1) £28 7s. 

(2) yen 

(3) 47 8s. 10§d. 
(S) ye jd (11) 542°187 

(a) ed — (12) dhe Ren 


STANDARD VII. 


(1) 1048}. ~ 


(3) £120 §s. 114d. 
(2) Is. 10%d. 


(4) £31. 





ANSWERS TO ARITHMETICAL QUESTIONS 
IN THE ‘LITTLE LEARNER’ FOR MAY, 
1884. 

STANDARD I, 


(1) 2446 (9) 87 
(2) 641 (10) 2369 
(3) 95 (11) 3731 
(4) 2723 (12) 1684 
(5) 341 (13) 2357 
oi 3 Bs 
7) 345 ; 15) 21 
(8) 666 (16) 389 
STANDARD II. 
(1) 40,189 (11) 1089+6 
(2) 11,899 (12) 63,611 
(3) 21,175,703 (13) 50,529,339 
(4) 39,173,730 (14) 9845+4 
(5) 7172+5 (15) 52,973 
(6) 3904+3 (16) 4922 +10 
(7) sy (17) 5,482,070 
(8) 4,923, (18) 468 
(9) 32, (19) 26, 
(10) 10,676 (20) 2843+2 
——_o—_ 


Owing to pressure on our , the continuation of 


Dr, Coupland’s ‘ Discipline of the Mind’ is unavoidably 
held over. 
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Wr. Richard Greenwood, 


President of the National Union of Elementary Teachers. 


Tue conference of the National Union of Elementary 
Teachers, recently held at Leicester, derived no small 
part of its success from the able and comprehensive 
address delivered by the new President, Mr. Richard 
Greenwood. It is, therefore, not inappropriate to 
give our readers a sketch of Mr. Greenwood’s career. 

Mr. Greenwood is a native of Cornwall, and is now 
forty-six years of age, having been born in Truro in 
the year 1838. At the ‘age of thirteen, he became a 
pupil teacher in the Central Schools of his native 
town. At the close of his apprenticeship, he took 
a good position on the list of First-class Queen's 





in his presidential address. Earnest, practical, and 
high-principled, he exercised a wholesome and manly 
influence over the young people of Kilkhampton, and 
was regarded by the Rev. Canon Thynne, the Rector, 
as a personal friend and fellow-worker, In 1867 Mr. 
Greenwood’s certificate was raised to the ‘ First-class,’ 
and in the report of the Education Department for 
1869-70, his school is mentioned as ‘one of the best 
in the county.’ From Kilkhampton, Mr. Greenwood 
removed in 1871 to the Parochial (Endowed) School 
of St. Saviour, Southwark, a change of the most com- 
plete character. Here, too, success attended his inde- 
fatigable efforts. The school became one of the most 
popular and successful in South London, and during 
the three years of Mr. Greenwood’s mastership, largely 

















Scholars, and entered the Exeter Training College, 
where he remained for a period of two years and 
a quarter. During his residence in college, he dis- 
tinguished himself not only by carrying off many of 
the college prizes, but also by winning the regard 
and esteem of his tutors and fellow-students. His 
geniality of disposition, his devotion to duty, and his 
almost stern adhesion to whatever he considered a 
matter of conscience or of principle, gained for him at 
this stage of his career the respect and confidence of 
all who came in contact with him. At the close of his 
college course he was appointed to the Mastership of 
the Nationa! School (mixed) of Kilkhampton, a plea- 
sant but retired village of North Cornwall, where he is 
remembered with pride and affection by his former 
pupils. Here Mr. Greenwood laboured for a period 
of twelve years, and here he must have acquired 
that knowledge of the special difficulties and cir- 
cumstances of country schools, which is evidenced 





increased both in numbers and efficiency. In 1874 
the Inspector for the district strongly recommended 
Mr. Greenwood to the London School Board, and in 
July of that year, he was appointed Head-master of 
the Board School, Jamaica Level, Bermondsey (now 
known as the Southwark Park Board School), a post he 
still occupies. The successive reports of the Inspectors 
show that the work done in this school is of a 
thorough and sterling kind. One of the early reports 
states, that ‘ This school is becoming one of the very 
best under my inspection. In each department the 
classes are well arranged, the teaching power judiciously 
distributed, and sound methods of instruction employed. 
The children work with neatness, accuracy, and 
despatch. Order and discipline are good, and a nice 
tone pervades every part of the school.’ Mr. Green- 
wood has not confined his teaching to the ‘ bare bones 
of the rudiments.’ In 1877, one of his scholars carried 
off the Mortimer Memorial Scholarship, and in 1878, 
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another headed the list, taking a Clothworkers’ Scholar- 
ship. In 1879, his pupils gained three of the five 
open scholarships at St. Olave’s Grammar School, 
Southwark, and in 1880, two others were equally 
successful. The total value of the scholarships gained 
by scholars from the Southwark Park Board School 
aow amounts to more than £1,0c0. Such a record 
of professional success is worthy of the President of 
the National Union. Mr. Greenwood is a strong 
advocate of Physical Education, and, as an enthusiastic 
cricketer, has himself done something by his example 
for its extension. Amidst the pressure of his scholastic 
duties, Mr. Greenwood has found time to take part 
in many educational and professional movements. For 
many years he has been an active member of the 
Committee of Church Teachers’ Benevolent Institution, 
of which he was one of the founders. Shortly after 
removing to London he became the first Secretary of 
the Southwark Teachers’ Association, a post he held 
for six years, and in 1874 he was elected a member of 
the Executive of the National Union. In 1875 and 
1876 he devoted much attention to the establishment 
of the Teachers’ Provident Society, and became the 
first Chairman of its General Board of Management. 
He was also Chairman of the Committee which 
drew up the Schemes for the Teachers’ Benevolent 
and Orphanage Funds. In 1878 he was elected 
General Treasurer of the Union, a post he held for 
five years, until in 1883 he was elected Vice-President. 
At the Conference just held he was inducted into the 
presidential chair by his predecessor, Mr. Dawson, 
B.A., who in introducing him said, ‘ From the time 
and attention, the trouble and zeal that he has devoted 
in the past to the work of the Union, in ascertaining 
the needs of teachers, and in trying to get them satis- 
fied, and from the great ability that he can bring to 
bear upon different subjects, I am quite sure he will 
fully maintain the honour of the Union and justify 
your choice in electing him as your President.’ The 
experience of the Leicester Conference shows that the 
confidence of the Union was not misplaced. Mr. Green- 
wood presided over, the meetings with tact, urbanity, 
and dignity, and, on occasion, showed himself equal to 
any emergency. We trust that under his chairman- 
ship the Executive will accomplish much useful work, 
and show that the National Union of Elementary 
Teachers is labouring as earnestly for the good of 
education as for the welfare and position of teachers. 
—— 


Matriculation Hints. 
By Henry A. Reatcuiovus, M.A. (Lonp.), B.Sc., 
Vestminster Training College. 


Latin.—We give a translation of the passages set 
for practice last month. The student should compare 
his own version with the one below. Let him try to 
avoid being too literal. The examiners know quite 
well the exact force of the expressions used by the 
author, and in offering for the meaning of a phrase 
the meanings of the separate words, the candidate 
does not show his knowledge, but the want of it. 

(t) He is a man of distinguished courage, but I am so: 


you have made him general, for his prudence is not equal to his 
valour, nor his wisdom to his prudence. 


(2) After the storming of Carthage, Scipio circulated despatches 
through all the cities of Sicily, bidding them to send envoys to 
reclaim the ornaments of their temples which had been plundered 
by the Carthagenians, and have them replaced in their original 
Positions. 





—_ + 


The following two pieces were set in June, 1881:— 


(1) Legiones duas Romanas habebat Postumius, sociorumque 
ab supero mari tantum conscripserat ut viginti quinque milia 
armatorum in agros hostiuni induxerit. Galli oram extrema 
silve eum circumsedissent ubi intravit : me saltum, tum ex- 
tremas arborum succisarum impellunt. Que alia in aliam in- 
cidentes ancipiti strage arma viros equos obruerunt ut vix decem 
homines eftugerent. 


(2) Nostra victoria est, si quia Di vatesve eorum in futyrum 
vident. Itaque ut decet cert spei plenos et cum imparibus 
manus conserturos pilis ante pedes positis gladiis tantum dextras 
armemus. Ubi illi vana injicerint missilia tum micent gladii et 
veniat in mentem unicuique deos esse qui Romanorum adjuvent. 

Those who ‘ntend matriculating very soon, will no 
doubt be glad to see the Greek passages set at the 
same examination. Translations will appear in the 
PRACTICAL TEACHER for June. 

(a) olynoov, & rddawa, uh pilous P58e. 

(4) wip xal Ddwp cal yiv cal dépa pice: rarra elva xal rixy 
gpacl, rexvy dé oddér rov'rwr. 

(c) ws rolvuy éorw ddnO Ta weuaprupyuéva, odr’ a’rdy roiror 
otir’ ANXNov Uwrep rotrou Settar SurirerOar vouifw. 


(d) Soxoict wo mdvres oi mpbodev etonxdres rods avPpwrous 
eddatuonver Trav dyadar dv 6 Geds avro’s alrios. 


Natural Philosophy.—The student is advised to 
begin his study of Mechanics with the Laws of motion. 
It is above all things necessary that his notions of such 
terms as velocity, acceleration, force, energy, mass, 
should be clear and accurate. And a want of 
uniformity in exposition, and an attempt at over-sim- 
plification have done a good deal to confuse a beginner. 
Velocity is the rate of motion of a body, and when 
uniform, is measured by the space passed over in a 
unit of time; if variable, it is measured at any instant 
by the space that would be passed over in a unit of 
time if the velocity remained constant during the unit 
and of the same value as at the instant under consider- 
ation. The velocity will be greater as the space passed 
over is greater, and as the time occupied is less; 
hence the unit of length is involved directly, and 
that of time inversely; V’ = at i - 

time v4 

lect as our fundamental units (since all other units 
are derived from them), the foot, pound, and second, 
or the centimetre, gramme, and second. In either case 
it is easy to see what change in the number express'ng 
the velocity is involved in a change of the fundamental 
units. Suppose the velocity is 88 feet per second ; 
_3600 _ _ 60 miles per 
1760 X 3 

hour. Acceleration is rate of change of velocity. 
It varies, therefore, directly as the velocity acquired, and 
velocity 





We may se- 


this would plainly be 88 x 


inversely as the time in acquiring it; A = 


Se oh! Be 

halt ae 
unit of time. Hence if an acceleration be expressed 
by 32 when the units are a foot and a second, it 
60 x 60 


time 


There is a double reference to the 


would be expressed by 32 Xx = 38,400 when 


the units are a yard anda minute. Acceleration must 
never be expressed as merely so many feet per second ; 
that would be a velocity. There must always be a second 
reference to time ; for it makes all the difference in the 
world whether one foot per second is added to the 
velocity of a body, per second, per minute, or per hour. 
Acceleration, therefore, must be expressed as so manv 
feet per second per second, or so many feet per second 
in a second. 
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It is not necessary to complete the study of the sub- 
jects dealt with in Section A before proceeding to those 
comprised in Section B, It will be a relief to take 
them together. There used to be a very general im- 
pression that the subjects treated of in the second 
section could be got up from books, and many per- 
sons seem to think so still. But the opinion is 
gaining ground that this method of learning physics 
is out of date ; the sooner it is entirely abandoned the 
better. Let the student repeat the experiments for 
himself wherever it is possible for him to do so, and, 
in some instances, make as exact measurements as he 
can of the quantities involved. Such work has a 
wonderful charm and suggestiveness ; it makes study 
more attractive as well as more real. To illustrate 
what we mean we will take the subject of Optics, in 
which the candidate has to study the laws of reflection 
and refraction, and the formation of images by mirrors 
and simple lenses. Place a candle in front of a 
looking-glass ; notice the virtual image, erect, of the 
same size, and as far behind the mirror as the object 
is in front. Now rotate the mirror; the image will 
move through go degrees while the mirror moves 
through 45, 4¢, the image travels with twice the 
angular velocity of the mirror. Make diagrams on paper 
to represent this. Observe that the laws of reflection 
account for it. Move the mirror toward or away from 
the candle, the image will move through twice the 
distance. Draw a diagram for this also. Hold a 
glowing match before a mirror ; notice the two images, 
the first faint, the second brighter. Prove by a diagram 
that the distance between the two images is twice the 
thickness of the glass plate. Now take two mirrors 
and hold them at angles of 90°, 60°, 30° ; observe 
how the number of images increases, Then put a 
bright object between them and hold them parallel to 
each other ; the number of images (theoretically infinite) 
will be considerable. 

With curved surfaces the necessity for verification 
is still greater. Get a concave spherical reflector and 
a polished ball. ‘The images formed by the latter are 
always erect, diminished, and virtual. 

Now take the concave mirror: fix it on a table and 
place a candle between it and the wall. With a little 
patience it will be easy, especially if there is no light 
in the room except from the candle, to throw a clear 
image on the wall. Now measure the distance of the 
candle and the image from the mirror, and call the 
distances u and 7 respectively, then the radius of 


- . uo 
curvature of the mirror is ——. Make three such 
{a 


measurements with different values for uw and v: the 
average of the three will be a near approximation to 
the truth, The measurements can be made with a 
common ruler or with one marked in centimetres, or 
the results can be converted by remembering that 
there are 25°4 mm inaninch, Verify the facts that 
with a concave mirror the image may be (1) real, in- 
verted, and magnified; (2) real, inverted, and di- 
minished ; (3) virtual, erect, and magnified. Observe, 
also, that in (1) and (2) object and image may change 


places. We learn from the formula . + ~ = *, that if 


the object be at the centre of curvature the image 
will be there also. Verify this. By carefully tilting 
the mirror an image of the candle can be thrown upon 
the candle itself ; the image is of the same size as the 
object but inverted. Hence this is a second method 





of obtaining the radius of curvature (or the focal 
length, which is the half of it), and it only involves one 
measurement. 

We now need a convex lens or two and a con- 
cave one. First take a convex lens and arrange it 
on the table, and focus an image of the candle on 
the wall. If we move the lens a little too much one 
way the image will have a bluish edge, and a reddish 
one if we move it too much the other. The right 
position lies between the two. Now measure the 
distance of the object and the image from the lens, 
and denoting them by w and v respectively, the focal 

. uv 
length is aan 
— and the average will usually be very near the 
trut 

To find the focal length of a concave lens, place 
it beside a convex lens of shorter focal length, and 
as the combination will then act as a convex lens, 
the focal length of the combination can be found as 
before : call that /; then find the focal length of the 
single convex lens, call it 4 then the focal length, 4, of 
the concave lens can be calculated from the formula 
: s.9 


; take these measurements in different 


Frh 

place should be drawn. Of course the focal length 
of a concave mirror or convex lens can be got 
from a parallel beam of light, as from the sun; 
but it is useful and necessary to understand other 
methods as well. The convex lens can be used 
as a magnifier ; its function being to permit us viewing 
an object nearer than we could do without it. If we 
could see an object distinctly without it at a distance 
of five inches, and with it at a distance of half-an-inch, 
it would magnify ten times; and if d be distance of 
distinct vision, and x the focal length of a convex lens, 


Diagrams illustrating what has taken 


its magnifying power is 1 + - There is only one 


formula needed for mirrors and one for lenses, if due 
regard is paid to the convention about signs. If an 
object is placed before a concave lens or before a con- 
vex lens (at a distance less than its focal length), the 
rays, after passing through the lens, appear to have 
diverged from a point near or farther from the lens 
than the object itself. This distance can be found 


from the formula _— ‘ =", when we know the focal 


length of the lens and the distance of the object. 
And, further, if we know the distance we wish to place 
an object from the eye, and the distance we wish it 
to appear to be, we can find the focal length of the 
spectacles we must employ. 

——_—- J —_———_ 

St. ANDREWS UNIVERSITY L.L.A, EXAMINATIONS,—These 
examinations were held on the 14th, 15th, 16th, and 17th April, 
at nine different centres in Scotland, England, and Ireland. 
Two new centres—Birmingham and Leicester—have been added 
this year, and a special examination has been held at Oporto, 
and also in Shetland. The present centres are St. Andrews, 
Edinburgh, Aberdeen, London, Bristol, Halifax, Birmingham, 
Leicester, and Belfast. Three hundred and sixty candidates 
were entered for the above centres, and the subjects of examina- 
tion have been Latin, Mathematics, ic, Moral Philosophy, 
Natural Philosophy, lish Literature, Education, Com ive 
Philology, History, Political Economy, French, " 
Italian, Hebrew, Botany, Physiology, ogy, Geology, and 
Church History. The prospectus for 1885 has just been issued, 
and all intending candidates who wish to obtain information 
with respect to subjects and regulations, may obtain copies on 
application to the Secretary, at the University Library, St. 
Andrews, 
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Querp Column, 


RULES. 


1. Each correspondent is restricted to one question. We should be much obliged if correspondents, who send 
questions for solution, would give (if possible) the required answer, and the source from which the question is 


obtained. 


2. No query can be answered unless accompanied by the real name and address of the sender, not necessarily 


for publication, but as a guarantee of good faith and for facility of reference. 


8.g@ When a pseudonym is adopted it should be written at the end of the query, and the real name 


and address on a separate piece of paper. 





4. Correspondents are requested to write their queries /¢gidly, and on one side of the paper only. 


5. Replies will not be sent through the post. 


6. Queries must reach the office not later than the 12th of the month, or they cannot be attended to in the 


following issue. 


*,* All communications for this column should be addressed—‘ Zhe Query Editor,’ The Practical Teacher, 


Pilgrim Street, Ludgate Hill, London, E.C. 
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Harp—com., noun, neut., sing., 3rd, nom, to ‘ hangs,’ 

that—rel. pro., neut., sing., 3rd, nom, to ‘ shed,’ 

once—adv. of time, mod. ‘ shed.’ 

through—prep., showing relation between ‘halls’ and 
* shed.’ 


Tara’s—prop. noun, neut., sing., poss., gov. by ‘ halls.’ 

Aalls—com. noun, plur., neut., obj., gov. by ‘ through.’ 

soul—com. noun, neut., sing, obj., gov. by ‘ shed.’ 

of—prep., showing rel. between ‘music’ and ‘ soul.’ 

mustc—com. noun, neut., sing., obj., gov. by ‘ of.’ 

shed—irr, trans, verb, act., ind., past, 3rd, sing., agreeing 
with its nom, ‘that,’ 

now—adv. of time, modg. ‘hangs.’ 

——— intrans. verb, act., ind. pres., 3rd, sing., agree 

ing with its nom, ‘ harp.’ 








as—adv, of deg., modg. ‘ mute.’ 

mute—adj. of qual., qual. ‘ harp.’ 

os joining ‘harp now hangs 

ang. 

if/—conj., cop., joining ‘it would hang’ understood and ‘that 
soul were fled.’ 

that —distg. adj., qual. ‘ soul,’ 

sou/—com, noun, neut, sing., 3rd, nom. to ‘ were fled.’ 

were—irr. intrans, verb, aux. to ‘ fled,’ indicating pass. 
voice. 

fled—past part. of ‘ to flee,’ referring to ‘ soul.’ 

were fled—irr. trans., pass,, cond., past, 3rd, sing., agreeing 
with ‘soul.’ 


, 


and ‘it would 


2. REX.—From each of two stations, east and west of each 
other, the altitude of a balloon is observed to be 45°, and its 
bearings to be respectively N.W. and N.E.: if the stations be 1 
mile apart, determine the height of the balloon. (Zoc&’s 
Elementary Trigonometry.) 


Cc 





In the triangle ABC, the angles CAB, CBA are equal, there 
fore AC=BC (I. 6.), and angle ACB is a right angle. (I. 32.) 


.. AC? + BC*?=AB? 
2AC?=(1 mile)? =(5280 ft.)?=27,878,400 sq. ft. 
AC?= 13,939,200 sq. ft. 
. AC= »/ 13,939,200 sq. ft.= 373 3°5...ft. 
.*. Distance of balloon from observers 
= 3733'5...ft. 


3. Nit DespERANDUM.—See answers to others. Zygan'’s 
* Exercises on Euclid’ may be included. 


4. PRecertor.—The Students’ (Hallam) Constitutional 
History of England. 


5. Duniro.—The fact that you are ‘ not a P,-T.’ will be of no 
advantage. ’ 


6. A. J. Woop might find the Civil Service Year-Book 
useful. 


7. CzECH.—The ‘marks’ assigned are not known. Your 
writing is too uncertain to gain more than sixty per cent. 


8. Mark off along AR a part AB representing the force 
exerted by the man at R, and along AQ a part AC representing 
the force exerted by the man at Q. rough B draw a line 
parallel to AQ; through C draw a line parallel to AR; let D be 
the point of meeting of these two lines. Join AD. AD repre- 
sents the resultant of the two tensions due to the men, It there- 
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fore represents the pressure on the tree. This pressure is trans- 


mitted along AP. 


Q 
9. DourrruL.— 


| Kind of 
Sentence. 


Ext. of 
Pred. 


Sentence. . Subject.' Predicate. | Object. | 
} 


(a) 
He is listened! Principal 
to) more Sentence. 


is listened | more 


{to} | 


He 


in rel. that must say no more} 


(4) ie 
more Adj. to | 
[words] | 


that no | 
(words) must say| *he'ina 


‘ | 
than they [are/Adv. sent. 


listened to much) (manner) 
toa 


they [are listened {much} 


to} 


have taught ‘whom to, 


youth 
| glose 


and ease 


(4) 
whom youth and) Adj.to — In rel. 
ease have taught ‘they’ in c. 
to glose. | 
He—Pers. pro, masc., sing., 3rd, nom. to ‘is listened to.’ 
that—Rel. pron., agreeing with its ant. ‘ he,’ masc., sing., 
3rd, nom. to ‘ must say.’ 
no— Adv. of deg., mod. ‘ more.’ 
more— Adj. of number, qual, ‘ words’ und. 
must— Aux. verb to ‘ say,’ indicating pot. mood. 
cay—Irr. trans, verb, act., inf., pres., gov. by * must.’ 
must say—Irr, trans, verb, act., pot., pres., 3rd, sing., 
agreeing with its nom. ‘ that.’ 
is—Aux. verb to ‘ listened,’ indicating passive voice. 
distened—Past part. of the verb ‘ to listen,’ refg. to ‘he.’ 
is listened [to}—Prep.-verb, reg. trans., pass., ind., pres., 
3rd, sing., agr. with its nom. ‘he.’ (See nofe.) 
more—Adv. of quantity, mod. ‘ is listened to.’ 
‘han—Cop. conj., correlative to ‘more,’ joining the sents. 
‘he is listened [to] and ‘ they are listened [to).’ 
‘hey—Pers. pron., com., plu., 3rd, nom. to ‘are listened to’ 
und, 
whom—Rel. pron., com, plu., 3rd, obj. governed by ‘ have 
taught.’ 
jouth—Abs. noun, neut., sing, 3rd, nom. to * has taught,’ 
included in * have taught. 
and—Cop. conj., joining the sents. ‘ youth has taught’ and 
* pleasure has taught.’ 
f‘caiure—Abs. noun, nevt., sing., 3rd, nom. to ‘ has taught,’ 
included in ‘ have taught.’ 
have—Aux. verb to ‘ taught,’ indicating perfect tense. 
taught—Past part. of ‘ to teach,’ refg. to ‘ whom.’ 
to— Particle, indicating inf. mood. 
to glose—Reg. int. verb, act., inf., pres., used as abs, noun, 
neut., sing., 3rd, gov. by ‘ have taught.’ 
Note. —The word fo is understood after és listened, and ‘to’ 
may be parsed either as an adverb, or, as in the text, making 
with és /istened a prep.-verb. 


10. Bon Sorr.—(1) The solution of your query appeared in 
our issue for March, 1883. (2) Your writing is pretty good, but 
it is rather foo smail. 


11, ANXIOUS,—Your query was solved in our issue for May, 
1832. 


12. QuesiTA.—You will find the solution of your query in 
our issue for May, 1882. 


13. LAkE Geneva.—Full marks. A round hand is the 
best. 


14. ResoLuTe HeLmet.—Our space is too limited, to accede 
to your request, but any particular question will gladly be deal 
with, 


15. A SUBSCRIBER can, obtain the Civil Service Arithmetic, 
published by Crosby and Lockwood. A/ansford’s or Fitch's wilh 
explain the principles. 

16. SUBSCRIBER should write to Dr. J. C. Meredith, Sec., 
Royal University of Ireland, Earlsford Terrace, Dublin. 


17. W. Tempest.—Your P T. must fulfil his engagement 
according to the agreement (Schedule IV). See if he was 
apprenticed for the full four years. 


18, Fipus ACHATEs will find his query answered in our replies 
‘Emperor’ and ‘Cicero,’ page 90, last month. Both English 
subjects should be prepared. 


19. NELLIE.—Almost any text-book ; but learn the A/a? of the 
British Isles. Study also the National Society’s Manual, ‘ The 
Science and Art of Teaching.’ 


20, GEOGRAPHY.—The parallels are usually arcs of concentric 
circles, whose common centre is outside the Map, N. or S. The 
meridians are equidistant on the same parallels. Get A. Gardner’s 
* How to draw a Map’ (Hughes). Your writing is good in promise. 


21. B.A.—What is meant by saying ‘ Divisio non faciat 
saltum’? How do you know that a ‘saltus’ has not been 
made? 

Draw up a logical scheme of divisions so as to indicate the 
places of the following: AB, Abc, abCD, aBC, abcD; a, 6, c,d, 
representing privative terms. 

(a) In descending from a high genus to a species, we must 
avoid a sudden leap over any of the subaltern genera in the 
series. Each of the dividing members must come directly from 
the division of its own proximate genus. This is expressed by 
saying, Divisio ne fiat per saltum vel hiatum, or, Divisio non 
faciat saltum. The ordinary division of natural objects into 
animals, vegetables, and minerals is faulty ; these are not co- 
ordinate : one step has been omitted. The division should be 
into organic and inorganic, and then the latter into vegetable 
and animal. 

(4) We should know there had not been a saltus if, on mak- 
ing a table, such as the following, each term appeared in its 
proper place, none being left out. 


(c) DIVISUM. 
| 





au 
| 


—< 


~ aBe 


abe abe 
| | 


abcbD abcd 


abCD abCa 


Arithmetic. 


I. I. ALLESTON.—Two dozen of port and 16 bottles of sherry 
were bought for two equal sums of money. If the quantities of 
the wines had been reversed, the sherry would have cost $3 
more than the port. What was the price of each wine per 
bottle? (Pupil Teachers’ Examination.) 
16 bottles of sherry cost as much as 24 
.. 1 bottle a -_ tt=% 
24 bottles ,, 9 } x 24= 36 
.”. (36-16) bottles of port cost £3, 


bottles of port, 


20 ” r ” ” 
.. Price of a bottle of port =£3+20=3s.; 
sherry = 2s. x 3 = 4s. 6d. 


” aI 


Note.—Perhaps 90 per cent. 





2. Pw.—A, B, and C are partners; A receives } profits; 
and B twice as much as C ; find the capital of C, A’s income 





being diminished £40 by a fall of 4 per cent, in the rate of 
' profit. (Barnard Smith.) 
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A’s capital =} of total capital, 
’s a = $ of $=4% ” 
Total capital= £40 }. X 200 = £40,000 ; 


.. -C’s capital = 5 of 000 = £22909 
= 10,666 tgs, 4d. Ans. 


Note.— Huxley's or Lawson’s. See advertisement columns of 
back numbers. 


3. BRAN,—A man can run 24 miles in 21 minutes, and a boy 
can ran I$ miles in 17 minutes; find the ratio of their speeds. 


Man’s rate : Boy’s rate :: 24 : % 
as ° 37, 
ss vr : Yr 

-e gx 37: 3x21 

2: 85 : 63. Ans. 


4. BrutTus.—How many 6-]b. loaves would 80 men eat in 50 
days, if 40 women ate 70 5-lb. loaves in 6 days, 2 men requiring 
as much as 3 women? (Scholur.) 


2 men require as much as 3 women, 
3x40 ” 
= 120 women. 


” ” 


women women ) 

40 : 120 

Ibs. Ibs. loaves 
ae EE 70 : No. required. 
days days 

: 50 J 


2 25 35 
= 148 § x {8X79 x § X 3 x 79 loaves 
AP xX $B 


z 3 
= 4578 loaves= 14 584 loaves. Ans. 


5. BrutTus.—A and B can do a piece of work in 10 hours, B 
and C in 12, and A and C in 15 hours; in what time could they 
altogether do the work, and in what time could C do it alone ? 
( Scholar.) 


A and B can do the work in 10 hours, 
BandC ,, 99 12 
AandC ,, i I 
-.AandB ,, ins hour, 
BandC ,, pm 
A and C ” ” vs 
.. 2 (A, B, and C),, ” totyst+ys 
=Ot+5+4 
60 


i, 


” »? 


"of the work, 


” ’ 
. 
, 


.°. A, B, and C ,, 9 


.*. A, B, and C can do the work in 8 hours. 


C can do in 1 hour } - yy of the work 
=5-4 


40 


= 5 ” ” ; 
.*. C can do the work fn 40 hours. Ans. 


6. JacK.—Give the exact date of 201,683 minutes reckoned 
forward from March 4th, at 6.50 p.m. (Scho/ar.) 


201,683 minutes = 3361 hrs. 23 min. 
= 140 days 1 hr. 23 min. 
.*. Date =140 days 1 hr. 23 min. from March 4th, 6.50 p.m. 
= 140 days from March 4th, 8.13 p.m. ; 
From March 4th to March 31st= 27 days 
*9 »» jist to April 3oth= 3o ,, 
» April 3.thtoMay 3Ist= 31 ,, 
» May 31st toJune joth= jo ,, 


118 days 
(140-118) days=22 days ; 
.*. Date=July 22nd, at 8.13 p.m. Ans. 





7. P. T.—One vessel m contains a mixture of 27 gallons of 
wine and 11 of spirits; another vessel contains a mixture of 
43 gallons of wine and 14 of spirits. Compare the strengths of 
the two mixtures, supposing the strength of spirits to be three 
times that of wine. 





: Strength of mixture in # 
- 4+ 9 
1 +27 ° 14+ 43° 
11+9 , 14 + tah 
38 537’ 
38 28} 
3 ° 57 ’ 
tg : 


Strength of mixture in m 


. 1+¥% 





284 
57° 
30 : 28}, 
go : 85, 
18 : 17. Ans, 





8. A. W. H.—A man sells a horse, at a loss, for 40 guineas. 
Had he sold it for 50 guineas, his gain would have been three- 
fourths of his former loss. Find the cost price of the horse. 


Loss + 3 of Loss = £52 10s. — £42, 
£ of Loss = £10 10s., 
.*. Loss = £10 10s, X F 
= £4247 
= £6. 
.*. Cost price of horse = £42 + £6 


Note.—We believe your writing will obtain the full percentage 
of marks at both examinations, 


9. M. R. S.—A contractor agrees to sink an artesian well on 
the following sums: £5 per fathom for the first 30 fathoms, 
(consisting of gravel only), £35 per fathom through the sand, 
£20 per fathom through the clay, etc., £25 through chalk. He 
alte thickness of the chalk to be equal to half the depth of 
the well, and that the sand beds were 3 times as thick as the 
clay. At the end of the work he received £2700 for his trouble. 
Find depth of well. 


£25 x 4 No. of fathoms + £35 x } (4 No. offathoms — 30) 
+ £20 x 3(4 No. of fathoms — 30) + £5 x 30 = £2700, 
£25 x 4 No. of fathoms + £35 x } No. of fathoms 

- £35 x jot 30 + £20 x 3 No. of fathoms 
y, “fan x ay >> £150 ~ £2700, 
(448 + £'$" + £4) x No. of fathoms 
‘ ~ £7874 - £150 + £150 = £2700, 
100 + 105 + 20 . No, of fathoms = £2700 + £7873, 


£2} x No. of fathoms = £34874, 
No. of fathoms = £34874 + £*2° 
I 4 


3 
= F976 ¥ 
x ag 
= 124. 


.*. Depth of well = 124 fathoms. 


Note.—Your other query will appear next month. 


10. H. BuLtt.—A tradesman induces customers who owe 
£750 to pay ready money, ona promise of 5 per cent. discount, 
who otherwise would not have paid for 6 months. At the end 
of 6 months he had received £947 12s. 6d. instead of £750; 
what was his gain per cent. ? 


102} : 750 :: 100: Present worth of debts, 
2 


2 
26K 1402 
41 300 


L £7310) mp tH 
9473 - £73183 = 
» Jar whet 


+ 7318f 3 IP 
41 
30000 1720 
8 430 
—— 645 
LAP DP2 301 
800 


7ORLL 
23607 
= 29485 per cent. Ans, 


t: 218995 : Gain per cent. 
28 
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TO ADVERTISERS. 


Approved, prepaid, advertisements will be inserted 
in the Practical Teacher at the following rates :— 
. dy 
20 words or under ... aoe oe 
Above 20 words and under 32 word 
32 words and under 64 words 
For every additional 10 words 


Teachers Advertising for Situations. 

s. d. 
20 words or under ... _ eee ~~ &°O 
For every additional 10 words __.... a 6s 


4 guineas. 
5 guineas. 
5 guineas. 
5 guineas. 


For an ordinary page ... 

For page facing matter 

For 2nd vage of wrapper 

For 3rd page of wrapper - ese 
For the page opposite the 3rd page of 


wrapper ow ose os +. 5 guineas, 
For the 4th (back) page of wrapper ... 6 guineas. 
Parts of a page are charged at a slightly higher rate.-—Specia!l quotations 
will be given for a series, 





‘Portfolios, fitted with elastic bands, for preserving twelve numbers of ‘The Practical Teacher,’ may 
now be had. Price 2s. 6d. Orders should be given through booksellers. 


The numbers of the Practical Teacher for February and March, 1884, are now out of print. 


Publications Rebietoed. 


Magnetism and Electricity, Part II. (Elemen- 
tary Text Books.) Botany, Part III, and 
Principles of Agriculture, Book III. (Com- 
prehensive School Series.) London: Blackie and 
Son, 

In schools and places where they teach, a moot ques- 
tion is always upturning as to whether the best teachers 
should have charge of the younger or of the elder stud- 
ents. By many, the decision is made in favour of the 
juveniles. Their instruction seems to be a task at once 
the most difficult and the most important. Supposing 
that two teachers could be found exactly equal in know- 

e and in ability to impart knowledge—a discovery as 
unlikely as that of the two identical grass-blades of our 
childhood search—we are not sure that the more result- 
ful work would not follow from the labour of one of them 
as expended on young thinkers, than from that of the 
other upon ‘children of a larger growth.’ 

Whatever doubt may exist as to this position in regard 
to oral teaching, none is possible, we conceive, upon the 
important question as to who should write our elemen 
text-books. The works upon science or literature or art, 
adopting our customary artificial distinctions, that are to 
guide the first steps of young minds along the pleasant 
paths should be written only by those who have the sub- 
ject with which they deal at their fingers’ ends. Unfortu- 
nately in too many cases the authors seem rather to keep 
their subject at arm’s length. They write elementary 
text-books ae matters their knowledge of which is like 
the text-books. This is not always the case. Thus the 
excellent series of Science Primers issued by Messrs. 
Macmillan, the list of whose authors includes such names 
as Foster, Geikie, Hooker, Roscoe, is, as such a series 
should be, a set of works by masters of the several sub- 
jects. But, far too generally, the introductory books are 
of such a nature as to give inaccurate impressions at the 
most impressionable time. And to this censure the three 
booklets that we have received from Messrs. Blackie are 


n. 
‘The best of the three is that on Magnetism and Elec- 
tricity. Truly, it starts with the unfortunate phrase, 








‘Electricity is a force,’ and places this misleading state- 
ment in the ‘ bad eminence’ of italics. In the same first 
paragraph we have also such a loose expression as, 
Their name for amber, “electron” was given to this force.’ 
Of course, electricity is a mode of motion, and its name 
is only derived from e/ekiron. Two electricities are also 
mentioned, and the student is informed that by the elec- 
troscope he can ‘see the presence of electricity’—an 
operation closely allied to ‘seeing the wind.’ The 
only other regrettable point in the little work is 
the explanation of thunder (p. 90), as only due to the 
echoing of sound from clouds and mountains. The im- 
portant fact that the rolling of thunder is at least in part 
explicable by the ear receiving as a succession of sounds 
the results of concussions at various distances. The 
concussions are like the lightning-flash, their cause, prac- 
tically instantaneous. The sounds, their consequence, 
reach the auditor one after the other because of the 
slow comparative speed at which sound travels. We 
think it is also matter for regret that the Holtz machine 
is not even mentioned. But, for the rest, the work is we!l 
done. The writer is evidently both a practical electrician 
and a practical teacher. The experiments are carefully 
chosen, carefully described, and, best of all, carefully 
gradated ; that is, they follow one upon the other in a 
succession well arranged in an ascending order of diffi- 
culty, and leading the mind of the learner by steps that 
are never too long, or necessary to be retraced. The 
systematic arrangement of the whole work, and the judi- 
cious use therein of capitals, italics, letters, and numbers, 
mark the practical teacher. 

The second and third of the books under consideration 
belong to the Comprehensive School Series. The one on 
botany is clearly written. Every one can understand 
what the author wants to say. Unhappily, much that 
he says is inaccurate, and more is unfortunate. It is un- 
fortunate that the old word ‘pistil’ is still used. Gynz- 
cium, though longer, is so much more meaningful. Pistil, 
as a botanical term, is exploded. The Samara fruit is 
denoted by its old-fashioned and not very intelligible 
synonym of ‘key.’ The misleading names, ‘ exogen ’and 
‘endogen’ are also retained. As an interesting transition 
case between the merely unfortunate and the actually 
inaccurate, we note the treatment of the perisperm of the 
seed on page 123. Not only is the old and bad name 
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‘albumen’ used, but the student is misled to believe that 
the reserve-material within plant-seeds is identical with 
the white of egg. More or less im t errors are the 
— blunder in the first two pages in — to the in- 
erior and superior ovary, the definition of a carpel as if 
it only consisted of the ovary region, and not also of 
style and stigma ; the definition of the three layers of a 
plum-fruit (epi-meso-endo-carp) from 1 rather than 
kapmos Lo age orca the omission of the tegmen as a 
coat of the seed; and the statement that conifers are 
polycotyledonous. Surely a writer on botany for begin- 
ners should know that the conifers have, like the rest of 
the dicotyledones only two cotyledons or embryo-leaves, 
although each of the two divides after a time. The com- 
ments of the German school of botanists on the explana- 
tion of the apple as a fruit with a calyx-tube conjoined 
would also be worth hearing. But it is when our in- 
structor of the young aspires to give information as to 
cryptogams that he is at his wildest and his worst in the 
matter of blunders. The sub-kingdom cryptogamia be- 
comes, with him as guide, a class (p. 132). Fungi are a 
family. The exceedingly bad name ‘acotyledons’ is used. 
‘Ferns are the highest order or family of the flowerless 
plants.’ Not only does this sentence make by implica- 
tion an order and a family equivalent, whilst it treats of a 
group /lices, which is neither-an order nor a family, but it 
contains a most inaccurate statement. Two classes at 
least, the club-mosses and the rhizocarps, are higher 
cryptogams than the ferns, With the other end of the 
sub-kingdom the author is equally at fault. ‘ Lichens 
are the lowest form of vegetable life.’ Not a word is said 
as to Schwendener’s demonstration that lichens are not a 
class fer se, and are only fungi, parasitic on alge. And 
even passing over this, lichens are by no means the 
‘lowest form of vegetable life.’ Torula and protococcus, 
with their allies, are in evidence against this idea. How 
little the author is qualified to deal with his subject ma 
be gathered from two contradictory passages within half- 
a-dozen pages one of the other :—‘ The flowerless plants 
are entirely destitute of stamens and pistil, or of any 
organs which might correspond to them. . . . . The cells 
are not all alike. They are of two kinds, one sort being 
round, the other long or spindle-shaped. They are the 
actual flowers of this microscopic plant, or, at all events, 
they do the work which flowers accomplish in the flower- 
ing plants. The long, spindle-shaped cells represent the 
females, and the rounded cells the male or staminate 
flowers. From the striking resemblance existing between 
these round cells and the anthers of flowers they have 
been called antheridia. The long spindle-shaped cells 
are like the ovary of the pistillate flower, for they contain 
asort of germ.’ The only words of unqualified praise 
that we can give are for the good diagrams, the practical 
method adopted in the teaching, and especially for a very 
clear account of the difference between a monocotyle- 
donous and a dicotyledonous seed (p. 118). 


Elementary Text-Bocok of Physics. By. J. 
D. Everett. London: Blackie and Sons. 

With what a sense of relief we turn from the three little 
books of which we are bound to speak thus strongly, to 
another issued by the same publishers. The copy for- 
warded us is one of the second edition. The first edition 
has been the delight of physical teachers and students for 
the last two or three years. The volume, of 316 pages, 
is the very model of a text-book in elementary science. 
The clearness of its print and the excellence of its dia- 
grams are the least important points, notable as they are 
in themselves. The clearness of thought and the excel- 
lence of method far out-weigh these companion virtues. 
Here is a writer completely master of his subject. His 
mastery of all the intricacies and all the generalisations 
of every branch of Physics fits him for dealing with the 
rudiments of the subject. It seems almost an imperti- 
nence to say, that there is not a blunder from one end of 
the book to the other. Not only are all facts and 
principles given with scrupulous accuracy; they are 
given also in the clearest language. More than that. 





Daly Shave who have had some practical experience of 
teaching will fully understand the remarkable skill with 
which Professor Everett has taken exactly the right facts 
and principles out of the many from which he had to 
choose. Itis the rarest skill, this—to select from the 
vast storehouse of truths mechanical, thermal, electrical, 
precisely those that are the best, the most essential for 
the beginner, as giving a firm foundation for his scien- 
tific feet. It is a skill that maygrow. For the difference 
between the first and second editions of Professor Everett’s 
book is the outcome of an advance in the author’s power 
of teaching. He has advantageously omitted certain 
paragraphs of over difficulty, and especially all that has to 
do with ‘ absolute units.’ In this he has shown a wisdom 
that is not, we think, exactly paralleled in the greater 
extent to which British units have been employed. If 
the teachers of science themselves give way in the con- 
test between the sensible metric system and the sense- 
less English measures, the victory of the rational system 
will be long delayed. The same blunder as that made 
by Professor Everett is committed by the examiners of 
the Science and Art Department in Theoretical Mechanics. 
All the questions given by them in the elementary stage 
are most unfortunately in terms of pounds, feet, pints, and 
so forth. When once, with due and timely notice, the De- 
partment brings about a change in this matter, and Science 
and Art students know that they must learn the metric 
system in place of our barbarous ‘tables,’ and when 
such writers as Professor Everett refuse to have any 
pandering with the evil set of English measurements, 
the day for the consistent use of the decimal system 
in all scientific calculations will be at hand. That day 
will be the precursor, probably, of the introduction of the 
same simple system into ordinary usage in ordinary life. 
Quitting this point, on which we are, to some extent, at 
issue with our author, we may end by saying, that of all 
the elementary treatises we have seen on Physics, not 
even excepting the excellent work of Balfour Stewart, this 


is by far the best. It is at once the most complete and , 


the most thorough. It is really a beautiful boo 


Elementary Lessons in the Principles of 
Agriculture. By W. J. Harrison, F.G,S. 
Second Stage. London: T. Nelson and Sons. 

Some months ago we favourably reviewed the corre- 
sponding part of this work for the first stage, and we are 
glad to see that the second is equally creditable to both 
author and publishers. The book is clearly printed and 
well illustrated. Its matter is well arranged and most 
readable. It forms a capital elementary, and yet prac- 
tical, introduction to the science of agriculture. 

The chemical and botanical points which are insepar- 
ably involved in the science of agriculture are clearly 
stated. In the former, without the aid of equations, 
chemical interchange; are neatly arranged in‘a diagram- 
matic form. Throughout the book we are glad to see a 
frequent recourse to simple experiments illustrative of 
the points raised. 


Works ON THE LeTTER-NoTE METHOD :— 


The Elementary Singing-Master. By 


David Colville. London: F. Pitman, 

The Letter-Note method of teaching Music combines 
the Solfa and Staff notations. The music is printed in 
Staff notation symbols, while the first letter of the Solfa 
name is printed above each note, and the great principle 
of the ‘ movable DOH’ is recognised as the basis of the 
system. As an u/fimate notation, the Letter-Note method 
is perhaps rather cumbrous to become generally used, but 
for practical teaching purposes it may be made very 
valuable, and we heartily wish it every success. 


Letter-Note School Music. By D. Colville. 
J. Adley and Co., Cornwall Road. London : 

F. Pitman. 
Exercises, songs, duets, trios, etc., forming the second 
part of the Elementary Singing-Master, and published 
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separately in three parts. These books are supplied to 
Government Schools at an exceptionally cheap rate, and 
are almost indispensable where the Letter-Note system 
is adopted. The pieces are easy, attractive, and well- 
selected. 

The Letter-Note Vocalist. Edited by John 

Adley. London: F, Pitman. 

A selection of well-known and popular compositions 
arranged as duets and trios. They are well printed on 
good paper, and published separately with pianoforte 
accompaniments. 

*,* Many Reviews are unavoidably held over. 


—Vv -— 


Publications Received. 


Blackie and Son— : 
Elementary Perspective Drawing. Parts III. and IV. By 
S. J. Cartlidge. 
Geographical Readers. Nos. 3 and 7. 
Shakspere’s ‘ Merchant of Venice,’ with Notes. 
She Stoops to Conquer. Goldsmith. 
Poynter’s South Kensington Drawing Books. 
and 4. 
Blackie’s Home Lesson Book to Historical Reader, Book III. 
e (David)— 
e¢ House of Lords. 
Burns and Oates— 
Poetical Recitations for Standards I, to VII. 
Chambers (W. and R.)— 
Course of Arithmetic. Standards I. and II. By T. B. Ellery, 
M.C.P. 
Answers to Course of Arithmetic. 
T. B. Ellery, M.C.P. 
Crosby Lockwood and Co.— 
The Portuguese Dictionary. By A. Elwes. 
Heywood ate 
A Junior History of England. By R. S. Pringle. 
John Heywood’s Paragon Arithmetica! Examination Papers. 
Standards I. to VII. By J. S. Horn. 


Nos. 1, 2) 35 


An Address by Sir J. Bennett. 


Standards I, and II. By 





The Paragon Reader, No. 4. 
Analysis of the Book of Joshua. 
Gardiner’s Explanatory Geography. 
Hodder and Stoughton— 
Oliver Cromwell. By Paxton Hood. 
Le Son, and Co.— 
The Household Magazine. 


Longmans and OCo.— 
A Short Table of the principal Events and Dates inthe Roman 
and Greek History. By Rev. H. P. O. Smith, M.A. 
Prairie Pictures. By J. C. Grant. 
Shakespeare’s King pe 
Jones’s Text-Book of Analysis of Sentences. 
Murby (T.)— 
Wormell’s Lectures on Heat, 
The Principles of Hygiene. By A. Carey. 
Murby’s Imperial Copy-Book. No. 12, 
National Society (The)— 
Notes of Grammar Lessons. 
Nelson (T.) and Sons— 
Elementary Mechanics. 
Harrison, F.G.S. 
ie yy of Agriculture. Second Stage. By W. J. Harrison, 
F.G.S. 


Part II., for Standard 


Part XIV.—April. 


Second Year's Course. By W. J. 


The Royal Story Books of English History. Standard III. 
The New Royal Reader. No. IV. 
Partri and Co.— 
John Wicliffe. By D. J. Deane. 
Sampson Low and Co.— 
Spiers’ French Dictionary. Vols. I. and II. 
Simpkin, Marshall, and Co.— 
An Introduction to Chemical Analysis. By A. Barker, M.A. 
A Practical Guide to German Conversation, Parts I. and II. 
By Karl Gengnagel, Ph.D. 
Smith (Walter)— 
The Student’s Proper Psalms. 
G. W. Wall, M.A. 
Smith, Elder, and Co.— 
The Cornhill Magazine, No, 10, for April. 
Ward, Lock, and Co.— 
The Universal Instructor. 


With Notes. By the Rev. 


Part XLII.—April. 
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M.A C.L. 


A. D.C. oun R. Tinpa.e, Esq. 
W. F. Skene, Esq., W.S., LL.D., | The Vicomrge ve VaLmer. 





Assurances granted on the lives and property of the general public upon very favourable terms and conditions. 
* Free’ Policies issued which can never entirely lapse by non-payment of Premiums. 
Sums Assured made payable on the attainment of a given age, or at death, if occurring previously—‘ius combining a provision fer o/d age with an 


ordinary Assurance upon Life. 
Prospect 


uses, Forms of Proposal, and every information may be obtained ot 


H. M. BAKER, Secretary. 


*." Special allowances made from the Proprietor’s Fund in aid of Premiums on both Life and Fire Assurances 
effected masters and Schoolmistresses. 


by School 





THE COMBINATION TELESCOPE. 


WE have much pleasure in 

they have been received, there being over 5000 SOLD IN FO 
These Telescopes 
Sandwich Islands, Jamaica, Newfoundland, 


made of brass, with black morocco body 
a separate 


of the day for ordinary 


er rposes, thus giving this further 
one J Ree 344 times. The 


lescope is le with three brass 


to the 
RMO 
have now been exported by us and are extensively used in India, 
Nova Scotia, ete., and are much 
clearness is required. Till we brought out these instruments no Astronomical Tele 
, and is exquisitely finished in every part, has 
will distinguish hills at 25 miles, flags at 20 miles, windows at 10, and time by a church clock at 4 and 5 miles distant. 
werful astronomical eyepiece, which can be attached, and will thus enable the owner to examine the stars, Jupiter with his four moons, 
and, by adding the sun-giass and cap also supplied, the spots of the sun. 
er, as, While the day eyepiece magnifies 146 times superficial, the astronomical 
wers, 


n offering our Combination nes. 


ablic at our former low prices. The immense favour with which 
THS, induces us at present to continue our old tariff to every part. 
vion, Africa, New Zealand, China, Japan, America, Canada, . 
ued by Officers in the Army and Navy, etc., where great power and 
could be purchased under £2 to £5. Each Telescope 's 

x lenses of such remarkable clearness of definition that it 
In addition to this there is 


In fine and clear weather the astronomical eyepiece may be used instear! 


shuts from 17 to 6 inches, and, with the extra parts, will be sent carriage 


free for 12s. 6d. Larger size, opening to 24 Inches, closing to 8}, ob; r — 16 lines, giving much more extended view, far clearer and longer defini 
as 


tion, —_ also less trying to the eyes, astronomical eyepiece also 

size, 

just made In answer to many requests, price 29s. ree, 

extra. All orders to be accompanied by Coupon, and sent within 
Superior Table Stands, with horizontal and vertical motion, 

Common light stands, 3s. 6d. each. 


| May.—PRACTICAL TEACHER. —Aay. 
— holder to one Combination Telescope a 


above. 





} rge again, and much greater power, price 22s. 6d., free; or No, 3 
1%-line object glass, shutting to 10 inches, opening to 27 iuches, an intensely powerful glass, 
fi to India 2s. extra, to al) other parts 5s., except on No. 3 size, which is &s 


ly recommended, being a new size 


cept from abroad. 
screws, with straps, etc.; very compact and strong, 10s. 6d. each. 


E. THEOBALD, 


Telescope Maker to the Canadian Government, 


t price ad V/s 
(Signed) E: TaEODALD: < Ps Bor land House, opposite the Station, Greenwich, 


LONDON, &.E. 
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SCHOLASTIC 
MUSICAL wa NSTRU MENT,CO. 


School 
Instrument from ANY 
Maker at boua Side Trade Price for Cash, or by Easy Instalmenta, 


Ee) Po 
CA 
oo 
a 


as 


the piano; peta 
how greatly I 
so cheap. 


& 


J 
Ye 


i — Zs 














* We have now had pleuty of ttme to 
for procacing ma oo ence ais to you 
me so excellent an instrument a Se ARNOLD, 


tag H at liberty to make use of my wife's and my 
anges ‘aa thy tenn ond teaah. ar ipts = 
W. Suanre, Moke Bae feo Thee College for 


to you 





THE ONLY ADDRESS IS 
39, OS9ENEY CRESCENT, CAMDEN ROAD 
LONDON. N.W. 


MURBY’S IMPERIAL COPY BOOKS. 
VR soe | | ‘UNEXCELLED.' | 
hese superior Copy Books 2 Eqpidly finding their way into all 
The ~? new oe have lately been added:— 
No. 3}, Text and Large Text. 
No. ’ Large Hand ad Small. 
No, 12}, Girls’ Finishing Hand. 


Making in all | seventeen numbers. Price 2d. each 
*,* Snecamens on application, 


JOHN WICLIFFE, 
THE MORNING STAR OF THE REFORMATION, 
By DAVID J. DEANE, 
Author of ‘ Martin Luther, the Reformer.’ 
Cloth gil, Is. 


Hubert Ellerdale. A TALE OF THE Days OF 


Wicurrre. By W. Oak RHIND. With Illustrations. 
Cloth, 2s.6d. ee 
Martin Luther, the Reformer. Written in a 


popular style for the Young. Many Illustrations. 
8vo. Paper, 9d. ; cloth gilt, Is. 








With 8 Ilustrations. 


Crown 


London: S. W. PARTRIDGE & Co., 9, Paternoster Row. 


Tuition by Correspondence. 





| 


| 





CERTIFICATE.—The preparation established in 1871 is | 


available as usual. The following are the fees charged for 
os ondence twice a week :— Per quarter. By results. 
Masters: First Year s. eee £2 
‘is Second Year 45 
Mistresses : First Year ...... > sla Al 
Second Year - 

Pupils who prefer the quarterly arrangement remit the fee at 
the end of the quarter. Those who select ‘ Payment by Results’ 
are not required to part with any money for Tuition until a pass 
is recorded ; and, if the pupil is unsuccessful after two attempts, 
the agreement will be cancelled without payment. 

MATRICULATION (Established 1871), Science, Drawing, 
Scholarship, A.C.P., Civil Service, Diocesan. Shorthand, 
Musical, } edical, Legal, P.T. Papers, and other branches as 
advertised. No payment unless successful. 

Address, Mr. JAMES JENNINGS, Tuition by Correspondence 
Office, Deptford, London. 





Used by the Head Candidate at the Scholarship Examination, 1883. 


TEXT-BOOK OF MUSICAL THEORY FOR PUPIL TEACHERS. 


BY JOHN TAYLOR, 
Organist H.M. Chapel Royal, Kensington, Author of the ‘ Mutation 
Singing Method.’ 

This complete though concise manual, meeting al) Pupil Teachers’ require- 
ments, forms the initial division of ‘ The Students’ Text Book of the Science 
of Music'—#the reference work upon music officially sanctioned by the 
London School Board. Crown 8vo, cloth. as, 

* A goud, sound book.’—Literary World. 

* If the science of music can be learned from a book, this will teach it.’— 

Bookseller. 


London: G. Putte & Son, 31 and 32, Fleet Street, E. rahe and Liverpect, 


“ Another important contribution ts oe sum ‘total of 
human happiness,’— Zhe O Times. 


THE NEW INVENTION IN PENS, 


Special contrivance (, — ) for holding large supply 
of ink. 
‘ They glide like an express train.’ 


THE SCOTCH EXPRESS, 


‘ Twin kings of caligraphy.’— Zhe Bailie. 
Also THE FLYING SCOTCHMAN. 
6d. & 1s. per Box, at ail Stationers’. Specimen Box, 
With all the kinds, by Post, 4s. 1d. 


Patentees: Macniven & Cameron, Penmakers to H.M. Government 
Offices, 23s Brain ‘Sraest, Boinev RGH | (Established 1770.) 


‘CILL’S SCIENCE ‘SERIES. 


Students acdaaii for the May Examinations in Science 
subjects XXIV. and XXV.,, should at once read— 


Jonson’s ‘AGRICULTURE,’ Elementary Stage 
Pilley’s ‘ AGRICULTURE,’ Advanced Stage 
Pilley’s HYGIENE,’ for either Stage 


* HYGIENE,’ By Dr. Newsholme. Specially pre- 


pared for Advanced Stage and Honours 


. Is, 6d. 
. Ys, 6d. 


. Is. 6d. 





« Ce 


Georer GILL anp Sons, Warwick Lane. 


HARMONIUMS, AMERICAN ORGANS, PIANOFORTES. 


J. COOPER & CO., 

SCHOLASTIC MUSICAL INSTRUMENT MANUFACTURERS, 
70, Shepperton Road, New North Road, Islington, London N. 
Works: Peabody Yard, Essex Road. 

SoLE MAKERS OF 


THE ‘CHORISTER’ ORGAN 


(REGISTERED). 
The Cheapest and Best Organ in 
the World, 








ee ‘I never heard anything like it 
before at the price 

*“The Chorister” 
widely known 

‘It isa splendid organ in every 
way.’ 

“Admirably sweet in tone, and 
highly finished in appearance.’ 

SEE TESTIMONIALS. 


deserves to be 


The greatest possible advantages are 
given to Managers and Teachers, 
Descriptive List post free. 





ee 
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‘BANKRUPT STOCK.’ 
G. E. HAWES, 


SCHOOL DESK MANUFACTURER, 


Having purchased the Entire Stock of Iron Standards 
manufactured by 


JOHN GLENDENNING, 
Late of Chalk Hill Works, trading under the name of 


COLMAN & GLENDENNING, 


IS NOW OFFERING THE CELEBRATED 


NORWICH DESKS 


AT GREATLY REDUCED PRICES. 








For particulars apply to the above, at 
CHAPHL FIDLD 
OR 


DUKE’S PALACE WORKS, 
NORWICH. 


Maker to the Birmingham School Sear, 


Prometheus Shaving Lamp, 6s, 


Water in which to immerse Brush and tem- 
per Razor heated to boiling point in two 
minutes at any time and in any place. The 
lamp will last for years; it is simple and 
portable. 


| BOILING water in 2 MINUTES. | 


Nickel Plated Spoke Hair Brush), Price 6s. 
Electro ,, er Brush) 
Post-free 








Ditto, ditto, enguated and fitted } ” _ 
in morocco case, with razor | " ls. 


S. BRIDE'S ®TATIONERY AND FANCY GOODS STORE. 
School Books, Stationery, and Apparatus. 
THOMAS LAURIE, 31, Paternoster Row, 


Agent for the Science and Art Department by appointment, 


LAURIE’S ARMY SCHOOL DESK, 
The only convertible Desk ever adopted by the War Office. 
ALL GOODS CARRIAGE PAID 








“Boros PIANOS, 


PIA! SE CHANCED | / f 


42 SOUTHAMPTON ROW. HOLBORN LONI 





KINDER-GARTEN SCHOOLS, 
HALL'S ILLUSTRATED FRENCH TOY BOOK 


With 100 Engravings, 1s. and 1s. 4d. 
* A valuabl h dy of 
~ pve ual - ily Chron one to the study of French by English 


BATEMAN, 26, Paternoster Sq., E.C. 





ESTABLISHED 1861. 
mksace BANK.—Southampton eT Chan- 


Lane. 
“Current” Accounts opened according to the usual of other 
and I on the minimum monthly when not 

drawn below £25. No cunmiaien ed for Accounts. 

The Bank also receives money on deposit at Three per cent. Interest. 

The Bank undertakes for its customers, free of e, the custody of 
Deeds, Writings, and other Securities and Valuables ; npee pee ills 
of Exchange, ividends, and Coupons ; and the purchase and sal sale of Stocks 
and Shares. Letters of Credit and Circular Notes issued. 


A Pamphlet, with full particu 
. TRANCIS RAVENSCROFT, Manager. 


March, 1880. 
The Birkbeck Building Society’s Annual Receipts 
our Millions. 


exceed 








Ho” TO PURCHASE A HOUSE FOR Two 
——— PER MONTH, with immediate Bumenies snd 
Rent to Pa at the Office of the Birksgck Buitp 

WTOP 


H°? URCHASE A PLOT OF LAND Ft FOR 
FIVE SHILLINGS PER MONTH, with immediate 

either for Building or iy pape, Apply at the Office of the the Birx- 

BECK FREEHOLD 


a amphit, with al pat FRANCIS RAVENSCROFT, Manager. 
Southampton Buildings, Chancery 

I ACLEOD'S ay ee ENGLISH 
rt GRAMMAR in Gleig’s School Series ; complete, price 
NINEPENCE ; or in Four Parts :— 
WARE Fe ccssccccecccencce Oe ‘| CART Eee. 
Part II, 6d. Part IV. 

DEFINITIONS, Id. 
London: LONGMANS & CO, 


HEBREW CORRESPONDENCE 

CLASSES.—Arrangements have been made 
for commencing immediately two such classes ; one 
for beginners, the other for those who have made some 
study of the Grammar. The classes will be open to 
ladies. Full details will be furnished, on application, 
by Rev. Prof. Rogertson, D.D., the University, 
Glasgow. 

















| 





ms! 


OIL-COLOURS, 


and Art Students: 
BEST TOWN-MADE DRAWING INSTRUMENTS, 


: 


EYRE & SPOTTISWOODE’S 
MATHEMATICAL DRAWING INSTRUMENTS, 
EYRE & SPOTTISWOODE 





WATER-COLOURS, 


nd all Drawing Materials suitable for Technical 


| 


London—Great New Street, Fleet Street, E.C. 
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KINDER-GARTEN. 
Now Reapy. 


THE KINDER-GARTEN AT HOME. 


By Emity A. E. SHirrerr, President of the Fribel 
Society. 
Price 3. 6d., extra cloth. 


A Specimen Copy sent post-free upon receipt of P.O.O. for 
2s. 8d. 





Now READY. 
VOLUMES II. and III. of 


‘THE PRACTICAL TEACHER.’ 
Price 10s. 6d. each. . 


i i i .O. . 6d, . T have this Corset | T ha he ‘Flexible 
Sent Carriage Paid upon receipt of P.O.O. for 7s. 6d. per Vol me =. Se Comes | ao} ere wpm Ge “Pueatte 
ips is broken. every bone is still perfect. 


Now Reapy. DR. WARNER’S PATENT 
HUGHES’S GEOGRAPHICAL READER. LEXIBLE HIP CORSET 


: Being constructed after the analogy of the H , 
Standard I., Price 6d. warranted not to beaph over the Hive. The hones in it Bh 
‘ like the Ribs around the Bouy secure a perfect fitting Corset, 
Beautifully Illustrated and Strongly Bound. so comfortable that a lady can lie down with ease, so flexi)le 

: i fs that it yields readily to every movement, anu ye: so firm that it 
Other Standards in active preparation, wives great support at the sic 
fc + allie Special Spring Dresses 5/9 equal 12 / or 

Washing Check Silks 1/3} per yard. 


SCHOOL SONGS. Patterns Free. §, AMERY, 6 and 7, High Street, Clapham, London. 


The following Songs, which appeared in the first volume of | Made with ert} 4 oo os on nl be. lL oil in Das, 3/11, 5/6, 
THE PRACTICAL TEACHER, have been reprinted, and can be | yfade with 10 and ii-inch Busks, for short figures:— ‘ite and Drab, 
had post-free for 6d. per dozen :— 10-in. Busk, 6/11; Black, 8/11. White and Drab, 1l-in. Busk, 8/11; 

Beautiful Sprin The Farmers’ Boys On the Beach Black, 12/6, By Parcels a ers - le be had of Drapers and 

Cloud and Sunshine The Harvest Fields Christmas Song tag . 

Radishes and Onions | Hodge the Miller New Year Song DR. WARNER'S CORSETS 

Sliding Song Sent Free. Biack Stitched Gold, 4/6, and superior ao 9/5 ; White 
or Drab, 5/5. Post Office Orders payable at Clapham Kise, 














London : Josepu Hucues, Pilgrim Street, Ludgate Hill, E.C. | S AMERY. 5 & 7, High St., Clapham, London. 


THE SCHOLASTIC SEWING MACHINE COMPANY. 





(ESTABLISHED 1880.) 
SPECIAL REDUCTION TILL MAY ist, 1884. 


Wr have resolved to supply & superior £4 4s. Hand Lock-Stitch Machine, ‘The Wellingjen,’ by a first-class maker, for £2 10s. cash, or by 
instalments, £2 16s., which may be by Seven ae Instalments of 8s. each, or by Three Quarterly Instalments of 18s. 8d. each, le 

This Machine is beautifully finished and ornamented with gold, and possesses the latest improvements to the present time. It is fitted with 
= —- Shuttle - Spool Winder, and the fast and loose arrangement (which enables the operator to wind the bobbins without the machine 

ng set in motion). 
he following extras are given free with each Machine: viz., 6 Bobbins, 6 Needles, Double Hemmer, Braider, Quilter, Straight Guide, 2 Screw 
Drivers, Thumbscrew, and Illustrated Instruction Book. 

In order that teachers may test and prove the value of this bona-fide offer, we have decided to send every Machine on 28 days’ free trial, carriage 
paid, and if satisfactory, at the end of the 28 days’ free trial, the cash price, or a monthly or quarterly payment can be paid. If not satisfactory we 
are quite willing to pay the carriage both ways. 

SPECIMEN OF TESTIMO 


NIALS. 

‘The 4 “ Brad’ ” Machines, both in appearance and simplicity, were far beyond my ex: tions. They have been thoroughly tested during 
the last 4 ears, and have proved highly satisfactory. They are pronounced by all to be the prettiest machines they ever saw.’—Mr. W. Kent, 
Training Exmouth, Grays, Essex. 

‘The Machines (Bradbury) have worked well and quite given satisfaction.’"—The berg Lady G. —_ Dean's Court, Wimborne, Dorset. 

* We are very pleased with the 3 Machines (Bradbury) purchased from you, and think they are very good and cheap.'—Miss Peatfield, Fairfield, 
House, Duke Street, Chelmsford, Essex. 

‘I thank you sincerely for your kindness and courtesy, and shall recommend your Company whenever I can. I am well acquainted with the 
working of the ‘* Wellington” Machines, as several of havethem. It is an extremely pretty Machine, and does ite work quickly, easily, 


me ot — satire autisiesiton It is indeed a model of beauty, simplicity, and efficiency | 
ne continues ve entire 8 ion in eve! way. tis am e en in one, 
"National Schools, Ro . ‘ te 


‘The Brad 
We have shown it to ovr friends, and it is admired by all.’—Mr. C. Attri ston, 
Testimonials, and Illustrated Lists from the r, 155, Warre Horse StRex, StTEPNEY, LonDor. 


HUGHES'S TEACHER'S LIBRARY. 


Indispensable to Head Mistresses. 
Just Ready, cloth, gilt lettered, 


THE TEACHER’S MANUAL of 


PLAIN NEEDLEWORK AND CUTTING-OUT. 


By EMILY G. JONES, Directress of Needlework to the Education Department. 
WITH ORIGINAL PLATES AND ILLUSTRATIONS, 
And a Sectional Three-yard Sheet containing Patterns ‘ arranged so as to show the greatest economy of materials.’ 
PRICE 3s. Gd. 
Sent post free to Teachers on receipt of P.O.O. for 25. 8d. (stamps not accepted), 


All orders (which will be executed in rotation) should be addressed— 
JOSEPH HUGHES, PUBLISHER, PILGRIM STREET, LUDGATE HILL, LONDON, E.C. 
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Just Out. Indispensable to Mistresses. Price 3s. 6d. Post free, 2s. 8d. (P.O.0.) 


A MANUAL OF NEEDLEWORK AND CUTTING-OUT. By Emmy G. Jones, Directress 
of Needlework to the Education Department. WITH ORIGINAL PLATES AND ILLUSTRATIONS, and a 
Sectional Three-yards Sheet containing Patterns ‘ arranged so as to show the greatest economy of materials.’ 


Every Head Mistress in the Kingdom should have a copy of Miss Jones's important work. 


JOSEPH HUGHES'S PUBLICATIONS. 


Sixteen Parts, price Twopence each. 


COX'S COPY BOOKS 


ARE THE BEST. 


@F One Gross (assorted for the various Standards) sent carriage paid to any address upon receipt of P.0.0. for 18s, 


The Jrish a. Journal says :—‘ We can confidently state that Mr. Hughes’s Copy Books are second to 
none in the market ; med, respects they are superior to any we have seen. From beginning to finish a care- 
ful graduation is molntaln showing they are the work of a practical teacher ; and it will be the pupil’s own 
fault who practises these Copy Books if he does not acquire and write an excellent hand for life.” 


























Adopted by the London School Board, |‘ Omotat, Inrenestixa, Arrmsctive.’ | Adopted by the London School Board. 


SCIENCE 
READERS. STANDARD HISTORICAL 


nese STORY BOOKS. READERS. 


A. NEWSHOLME, M. D. WRITTEN BY THE 


spepsemen .. .. 616) Gavilan tite, | SS ee ee 
STANDARD IV. .... ~ ee _—__—_—_—— STANDARD ITI. 
STANDARD JV. ..... no a STORIES FOR INFANTS, 64 pp. s. a. ‘STANDARD IV. 
STANDARDS VI.&VII 1 6 cloth .. 8, ™ 4| STANDARD V. 
6 
8 





| STORIES FOR STANDARD |. STANDARD VI. 
PROFUSELY ILLUSTRATED. STORIES "FOR. STANDARD I. Oe TRATE 
Specimens sent t free u to f the ” 
, se xe ge receipt ofall te 128 pp., cloth . 0 8| CHARMINGLY ILLUS D. 


STORIES FOR STANDARD Ml, Sip, Riis. damnit Ol cite eens ao 


«+ © 10) dially recommend these readers to teachers.’ 
The Schoolmast ‘Mr. Balebi rites | ‘ 
as a teacher who knows practically the various | STORIES FOR. STANDARD W. A Teacher writes:—‘The Histories eannet be 
subjects to which he addresses himself, and is | 224 pp., cloth . 1 ger 


PP.» 
thoroughly capable of presenting them to chil- | STORIE OR TAN ARD v. oe 
dren in an attractive fashion.’ | 8 388 pp + Pe, D 1 6 SPECIMENS SENT POST FREE TO ANY 
The Board Teacher says :—‘* These books are not STORIES FOR STANDARD Vi, TEACHER ON APPLICATION. 

one ae pee Soe wom Aan sound — 320 PP.» cloth ” 20 ————_. 

books which are calculated to young people eee 

to think. Their simplicity is not affected, yet Now Ready. Small crown 8vo. 
they may be intelligently read by very young Eee 


5 
hild Th 1 t to i, d th : 
children. ‘They are, pleasant to read. aid the | Specimens sent post free to any Teacher HUGHES’S 


appears in every chapter.’ on application, 

Py Borene, Gaal ae pare Se NATURAL HISTORY 
pleased with the “*Bclence Readers,” and have | ‘The Schoolmaster says :—‘ Admirable in RE ADERS. 
already strongly recommended them to my | every respect. The books are strongly 
scholastic friends and attractively bound, and possess the | INFANTS - - 


ot". 0.1 ag em ag eg Sy gtd additioral recommendation ofcheapness.| STANDARD I - - - 64 
Elementary Bcience that have yet been pro- | They only require to be known to be By Mrs. FENWICK MILLER, 


duced.’ — Member of the London School Board 














&*® These Popular Readers fulfil in all respects the requirements of the latest Circular (No. 233) 
on Reading Books issued by the Department. 





Lonpon: JOSEPH HUGHES, PILGRIM STREET, LUDGATE HILL, E.C. 








2 


THE KINDER-GARTEN AT HOME. By Emity A. Suirrerr, President of the Frébel Society. Price 3s. 6d. ; 
post free, 2s, 8d. An interesting and helpful volume for Teachers. 
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NATIONAL SOCIETY’S 
NEW AND RECENT PUBLICATIONS. 








New and Revised Edition of 


THE GRAMMAR, HISTORY, AND DERIVATION 
of the English Language ; with Chapters on Parsing, 
Analysis of Sentences, and Prosody. 
DANIEL, M.A., Principal of the National Society’s Training 
College, Battersea. Price §s. 


ENGLISH ACCIDENCE, PARSING, ANALYSIS 


of Sentences, and Syntax. Being Parts I.-IV. of the above. 
Price 3s. 


THE HISTORY AND DERIVATION OF THE 


English Language. Being Part V. of the above. Price 2s. 6d. 


CHAPTERS IN POPULAR NATURAL HISTORY, 
Being an Advanced Reading Book for use in Elementary 
and Higher Schools. By Sir Joun Lupnock, Bart., M.P., 
F.R.S., Author of ‘ Ants, Bees, and Wasps,’ etc. With 
90 Illustrations. 224 pp., price Is. 6d. 


BOTANY READING BOOKS, 

PART I.—Vegetable Life Illustrated from 
Plants easily met with. The more Permanent 
Organs. With Illustrations. By the Rev. A. 
Jounson, M.A., F.L.S. Price ts. 

PART I1.--The Different Orders. Distri- 
bution of Plants. Anatomy and Physiology of 
Plants. With 25 pages of Plates. By the Rev. 
A. JoHNsON, M.A., F.L.S. Price ts, 8d. 


SIGHT-SINGING FOR SCHOOLS, With the 
Elements of the Theory of the Staff Notation on the 
Movable Do System, 

PART I, — Entitled ‘Sight - Singing for 
Schools,’ contains Lessons and Exercises intended 
to enable scholars to pass the various ‘tests’ required 
by the Education Department (Circular 219), pp. 
64, price Is. 


PART II.—Entitled ‘The Theory of Music,’ 
contains Four Chapters onthe Theory of Vocal Music, 
suited to the requirements of Pupil Teachers, Can- 
didates for Admission to Training Colleges, and 
First-Year Students ; with Specimens of Examina- 
tion Papers, pp. 48, price 10d. 

The Two Parts in One, 112 pp., price ts. 8d. 

SONG BOOK FOR SCHOOLS. Arranged and Har- 
monised by C, VILLIERS STANFORD, Esq., Mus. Doc., 
Organist of Trinity College, Cambridge. [Nearly ready. 

NOTES OF GRAMMAR LESSONS; being a com- 
plete Course of Graduated Teaching in the Parsing and 
Analysis of Words, and the Analysis of Sentences, together 
with a —— set of Exercises, Models, and Examination 
Papers in English Grammar, pp. 244, price 2s. 6d. 

SHAKESPEARE’S HISTORICAL PLAYS FOR 
Schools. Edited and Annotated by CHARLOTTE M. YONGE, 
Author of ‘ The Heir of Redclyffe.’ 

1. The First Part of King Henry IV. 
With Frontispiece. Pp. 110, price 9d. 

. The Second Part of King Henry IV. 
Pp. 108, price 9d, z 

. King Henry V. Pp. 135, price 1s. 

. King Richard II. Pp. 128, price 1s. 

. Julius Cesar, [Jn the Press 


READING BOOKS ON THRIFT, 


1. The Social Economy Reading Book 
(for the Upper Standards) ; being a Series of Easy 
and Attractive Readings on Social Economy. By 
the Rev. W. L. BLAcKLEy. Price 2s. 

2. The Political Economy Reading 
Book (for the Upper Standards) ; being a Series of 
Easy Readings from the Works of Mr. and Mrs, 


y the Rev. Evan. 





Fawcett, Mr. and Mrs. Marshall, Professor Jevons, 
M. Block, M. Bastiat, and others, on the more 
Elementary and Popular Subjects of Political 
Economy. By R. H. INGiis Patcrave. Price 2s. 


ENGLISH HISTORY READING BOOKS, «tuestratea.) 


PART I.—Introductory Tales from English 
History. By CHARLOTTE M. Yonce, Author of 
* Cameos from English History,’ etc. Price 9d. 

PART II.—The ve History of England 
till the Death of Stephen. By CHARLOTTE M. 
YONGE. Price 1s, 

PART III.—The History of the Plantagenet 
Period. By CHARLOTTE M. YONGE. Price Is, 3d. 


PART 1V.—The History of Modern England 
from the Time of Henry VII. By CHARLOTTE 
M. YONGE. Price ts. 8d. 

PART V.—The History of the Manners, 
Customs, and Literature of the English People. 
By CHARLOTTE M. YONGE. Price ts. 8d. 


The Young Student’s English History 
a ig being the Advanced Part of the 
* Engli rT my Books,’ and consisting 
of a series of ‘ Pictures’ of the more im nt 
facts of English History from the Earliest 
Price 2s. 


OUTLINES OF ENGLISH HISTORY, from the 


Roman Invasion to the —_ = By the Rev. E. DANIEL, 
M.A. With numerous Maps. Pp. 348, price 2s. 6d. 


THE TEACHER'S MANUAL OF MENTAL 
Arithmetic ; being a Series of Examples, Exercises, and 
Specimens of Teaching. Intended to show How Mental Arith- 
metic may be Taught in Schools as a Preparation for 
Formal Arithmetic. Price 1s. 6d. cloth. 


GEOGRAPHY OF THE BRITISH COLONIES 


and Dependencies, Physical, Political, Commercial, and 
Historical, By JAMes Hewitt, F.R.G.S. Thoroughly 
revised up to 1882 by the Rev. E, Danret, M.A., and 
others. Price 2s. 6d. 

THE PUPIL-TEACHER’'S COURSE OF MATHE- 
matics. By alate Fellow and Senior Mathematical Lecturer ; 
Examiner for the Oxford and Cambridge Board, the Cam- 
bridge Syndicate, etc. 

PART I—EUCLID, Books I. and II. 
With Notes, Examples, and Explanations. 1s. 6d. 
PART II.—ALGEBRA. Price 15. 6d. 


MANUALS OF THE SCIENCE AND ART OF 
eaching. 
1. How to Teach English Literature. 
Price 8d. 
. How to Teach Languages. Price 8d. 
. How to Teach Mechanics. Price 8d. 
. How to Teach Animal Physiology. 
Price 8d. 
. How to Teach Physical Geography. 


Price 10d. 
. How to Teach Botany. Price 8d. 
(Illustrated.) Edited 


HISTORICAL BALLADS. 
and Annotated by CHARLOTTE M. Yonce, Author of 
* Cameos from English History,’ ‘ The Heir of Redclyffe.’ 
PART I. (Thirty-seven Poems). 120 pp., 
price rod. 
PART II. (Sixty-two Poems). 
price 1s. 6d. 
PART III. (Forty-nine Poems). 


price 1s, 8d. 


imes. 


254 PP» 
288 pp. 
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LONGMANS MODERN SERIES. 





ILLUSTRATED READERS. 
READING SHEETS FOR INFANTS. Type and Illustra- 


tions suitable for large classes. 3s. 6d. the set of 14 sheets. 
INTRODUCTORY PRIMER. 24 pp. 33 Woodcuts. 2d. 
PRIMER. 66 pp. 28 Woodcuts. 3d. sewed, 4d. cloth. 
N.B.—The ns in the Primers are little stories, not a 
mere collection of disconnected sentences. 
BOOK |. (Standard |.) Fully illustrated. 6d. cloth. 
BOOK II. (Standard II.) __,, 8d. cloth. 
BOOK III. (Standard Ill.) , 1s. cloth. 
POETICAL READER (Standard IV. )" Fully illustrated. 
1s. 6d. cloth, 2s, in cloth extra with gilt edges. 
BOOK IV. (Standard IV.) Fully illustrated. 1s, 4d. cl. 
BOOK VY. (Standard V.) ns “ 2s. cloth. 


MODERN COPY-BOOKS. 
IN THIRTEEN BOOKS. | Price 2d. each. 
STANDARD I. 


I. InrrOpUCTORY: ELemMents; Easy Letrers and 
COMBINATIONS and SHORT Worps (Medium Text). 
II, Lerrers and SHorRT WorpDs (Medium Text), 
Ill. Lerrers and SHort Worps (Medium Text). 
STANDARD II. 
IV. Worps in CoMMON Use (Medium Text). 
V. Capital Lerrers and Ficures (Medium Text). 
VI. Botp SMALL HAND, a Medium between Round and 
Small Hand. 
STANDARD Ill. 
VII. VIII. & IX. Text, Smart Text, Douste SMALL 
HAND, and FIGURES, 
STANDARD IV. 
X. Xa. a SMALL HAND, and FiGcures. 
will contain 7'’e Wreck of the Hesperus.) 
STANDARDS Vv "vi. and Vil. 
XI. Text & SMALL Hanp: Invoices, Business Forms. 
XII, Text & SMALL HAND: CORRESPONDENCE, etc. 





as (Nearly 


STANDARD AUTHORS. 


SWIFTS GULLIVER’S TRAVELS to LILLIPUT and 
to BROBDINGNAG, Edited as a Reading Book for 
Standards LV. and V. by THomas Parry, F.R.G.S.__ Is. cl. 


WARREN HASTINGS. By Lord Macautay. Edited 
with Introduction and Notes by S. HALEs. Is. 6d. cloth, 


SELECT PLAYS of SHAKESPEARE. With Introduc- 
tions and Notes written specially for Elementary Scholars, 
and a full treatment of the word-building required in 
Standards V.-VII. under Schedule II. Edited by Tuomas 


Parry, F.R.G.S 
Julius Cesar. With 9 Woodcuts. 1s. cloth. 


The Merchant of Venice. With 12 Woodcuts. ts. cl. 
King John. With 20 Woodcuts. 1s. cloth. 


TextT-Books for ‘ENGLIsH’ (SCHEDULE II.) Edited, with 
Introductions and Notes, by Tuomas Parry, F.R.G.S. Price 3d. each, 


SeLEcTIONS from Junius Cassar ; Mercuant of Venice; Kine Joun. 


ARITHMETIC IN SEVEN STANDARDS. 
PART |. (Standard |.) Numeration and Simple Rules 
to Short Multiplication. 14d. sewed, 24d. cloth. 

PART Il. (Standard II.) Simple Rules to Short 
Division, with easy Problems. 2d. sewed, 3d. cloth. 
PART Ill. (Standard Ill.) Simple Long Division, 

Reduction, and Compound Rules. 2d. sewed, 3d. cloth. 
PART IV. (Standard IV.) Compound Rules (Money 
and Weights and Measures). 2d. sewed, 3d. cloth. 
PART V. (Standard V.) Vulgar Fractions, Practice, 
Bills of Parcels, and Rule of Three. 2d. sewed, 3d. cloth. 
PART VI. (Standard VI.) Fractions, Proportion, and 
Simple Interest. 3d. sewed, 4d. cloth. 
PART Vil. (Standard Vil.) Averages, Percentages, 


Discount, Stocks, etc. 30. sewed, 4d. cloth. 
ANSWERS, Standards I.-VII. Price Twopence each. 








GEOGRAPHICAL READING-BOOKS. 


Designed to impart a knowledge of Geography, in accordance 
with the provisions of the Education Department, means of 
Reading Lessons. Edited by F. W. Rupier, F.G.S. 


INTRODUCTORY BOOK. By W. J. Stewart, B.A. 6d. 
The plan of the School, and the Geography of the immediate 
neighbourhood in which it is situated, so treated as to explain 
the construction and the use of Maps and of Globes. 
(This book is not a Reader for the pupil, but an outline scheme of oral Les- 
sons, intended as a guide to young teachers.) 
FIRST READING-BOOK. By W. J. Srewart, B.A. od. 
The shape of the Earth—the Sun— Motions of the Earth—the 
Seasons. The Atmosphere—Dew, Mist, Clonds, Rain, and Snow 
—Winds. The surface, Crust, and Interior of the Earth. The 
Principal Divisions of Land and, Water. 
SECOND READING-BOOK. By Tuomas Parry, 
F.R.GS. 1s. The British Islands. (Nearly ready. 
THIRD READING-BOOK. Character of the Seasons 
in the respective Zones. The Influence of Climate on the 
Distribution of Animals and V . Races of Mankind, 
The Briish Colonies and Possessions. [/n preparation. 
FOURT# READING-BOOK. The Countries of Europe, 
Nort, \merica, and South America, other than the British 
Colon «s and Possessions. [/m preparation. 
FIFTH REAOING-BOOK. The Countries of Asia and 
Africa, other than the British Colonies and Possessions. 
[/m preparation, 





ENGLISH HISTORY READING-BOOKS 
For the use of Elementary Schools, in accordance with Article 
16 (4) and Schedule I. of the New Code. 

FIRST SERIES. 

STANDARD II.—OLD STORIES from British History. 
By F. Yorx Powe.t, M:A. With19 Woodcuts. 6d. 
STANDARD IIl.—ALFRED the GREAT and WILLIAM 

the ae age ag By F. York PowgL1, M.A. With 
9 W 
STANDARD IV.—OUTLINES of ENGLISH HISTORY 
vl B.C. §5 to A.D. 1603. By S. R. GARDINER. With 
7 Woodcuts and Ma Is. 
STANDARD V.—OUTLINES of ENGLISH HISTORY, 
Second Period, 160 ee By S. R. GARDINER. With 
40 Woodcuts and aps. s. &l. 
ALTERNA TI VE SERIES. 
With Wee: Annotations, ry eB Additional 
ustrations (Standards 
STANDARD IV. e SILLUSTRATED ENGLISH HISTORY, 
By S. R. GARDINER. wo B.C. §5to A.D. 1485. 180pp. 
Woodcuts and Ma 
STANDARD V.—ILLUSTRATED ENGLISH HISTORY, 
S. R. GARDINER. Part II. 1485 to 1688, 208 pp. 33 


oodcuts and Maps. fs. 3d. 
STANDARD VI.—ILLUSTRATED ENGLISH HISTORY, 
S. R. GArpiner. Part III. 1688 to 1880, 260pp. 24 

Weoteats and Maps. 1s. 6d, 


*,* Messrs. Longmans’ Catalogue of Elementary School Books, containing Specimen Pages, with Illustrations, can 
be had on application. 





London : 


LONGMANS, GREEN 


AND CO. 





